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[if i ] 

mmycmn^m^-t zmm h => > i? x 9 t . 

& & < t ij mmtim h y > v * 9 & ^ t x soib^ * h 9° -i k c l t i£t+ ^ ti , 
[it ^ji 2 ] 

SOIBKM h 7 > y ^ ?t HUlSSff #*^^<^^IC . 

SOIBKM F 7 y y X ? ^ ii £ T lU 1^1^ ^il 5 n§7 D-f ^ H »-^3 

> t x 

SO IB "7 a — -f- -f > 7 a. — 3 > t itu IQ M M # M ^ ^ # ^ > >• f ^ ^ *d □ £ tz It 

ftw\-t h 7 > ^ * ? t 

h izii-t & if j(<ji i \zmm<7>m&Wii$Lmw.o 

SO IB "7 a — -f- -f > r ■f' -f 7 a. — 3 > iz ff M L T fi£ $ ti . 10 IB ^a — for? o 
a- - x* 3 > l*l <75 ^ }# ft -* £ co ') -te >v h h 9 > S> X 9 t , 

SO IB 7 n - t=- >f > -f 7 i - ^ a y ft cry Ttm^^m JEE ft ^tc i# BiEJjli- £ if ♦§ h 5 > 

SO IB it *@ h ^ > x x 5Mc filw L T £ ti . flu IB OH * * M JKi" £ 46 co m H h => > i? * 

% § ^>tcir-t§if*Ji 2 iciB«6om*«^^go 

[If *JM4 ] 

itu IB s ffl # s « t tc s ft $ n >t m # * Be m m l t m a ft f w ^ m 0 e& * # t? 

If 3 lcIB«^HI#»ff II. 
[If 5 ] 

lti)IB-7*h5M*-F *^ffiSn*^«^*W»^«LTlIIB*»#«lfeTlc*»t-SjN- 

if 3 \zmm<7>®fammmm, 
im^m 6 ] 

St)lfi*ft#*^^ t SOIBSft h 7 > y X ? (?) fS^Cp^lC t!r$m L T ^ tl x S0IB*fi#M 

J: V 3U IB 7 n — t- -i > r -r 5 A v i — 5^ 3 > |*| <^> Tt^fnf ^ ^ ft -5 tz fr> <^> ') -b *v h h 

7 > i? X y i: . 

|||fi7n-f'f>/7'>(7 i -i;3>rt <7) /t m?^ * mjEE ft ^ IC if *S^^i- § it ifrg h => > 

fu IB it *§ h 7>y x?tiILT^^$ti, hu IBilj ^ * 35 JRi" * a6 <^ jr h 9 > ^ x 
57 i: 

* 2 ^ic^-t^If^Jl 2 lcEl^i#llfII 0 
[If ^JM 7 ] 

SO IB K M h => > • x x ? IB 3£ M h 7 > 'J x 5- * fl| i" S S *S ^ ^ ffl t tc ti ft ffl 3£ ft 

^ il -? & Mdh & & * *r ^ >i MX* 3b & 

m^m 1 tciB®^ni#»fiigo 

hO!B$k££ h y y 'J ^ 9 ib* . SO IB $c M h ^^^x^^flt^-tsSftt^M^^a^^lcfcv^T 
tlx SOIBK^ h 9 -v >-* X 9 co * \ ^ Ji t |B] C i|tlT-i) *) x SOIBKM h 9 > ^ X 5 

<7> ^ > * 7x ;u -comM^i^^-t ^> ^w-i^m &ift -5 

If^Jl 1 tcIB«<7>m#MHo 
[If ^JM 9 ] 



mmn 1 izmm^m^mmmm.. 
[m^m 1 o ] 

mr mmm tizmt&z nrz&mmmm t . mmB&mmm tizmj&z ntztmmm t 
msm i 1 1 

mmmm^mmi 1 it. mmm^mmmm^mm-t ^^m^^mizmm,^ ntz ^ 
\*imizmi&2 ntzT^mmt . mm k> ^^rtitts lt^m^ n 

it^n i iciet£^m#Mfi ii. 

[If ^JI 1 2 ] 

if i tcie«<7)in#mf£Ho 

[It^JM 1 3 ] 

so ib in # » f s i a * *i ^ -t § a m ¥ # * *c _h tc m m it a l t ^ %p # re a* $ ti 

Tv^SSO I (Semiconductor on Insulator) 3£#xT*£> 9. 

soiB^jgi^ Lxttfo-tz mm^mfaMffi. t mm^mi^m^m^mmm^&^m^x 

SO IB S f i # M l?l ^ t>*Wf& 2 tix § 

if i izmm^m fcmmnw.* 
im^m i 4 ] 

itu IB 7 a — -f- -f > 7f 7 ^ — i? a > £ fz XX SO IS 7 u — a y r -r* 7 a. — v 3 > jo J: 

ummmnmm.mT\z%rM^ titz^tmn ^ htitznBit^ h . soib^ n-^ a > 

>r -7 ^ — x 3 > * ti SO IB "7 a — -f- -f y 7^ A 7 =L — i? 3 > jo v Su IB S ft # M * =? <D 'J 
-b -y h U ~* m. J± ft i: <r> m 9t * 3X <6 y X ^ * > -b ^ ^ f£ * $ «b tc M ~t 2> 

if 3 cie«tf>m#jgi$^H. 

[If 1 5 ] 

SO IB "7 a — -f- -f > r t' a 7 =l — i? 3 > J: y (10 IBS ft #* ^ J- <?> ') -b -v h U ^ <7>^JEE 
fi^-^IQtl-t^IQ'rl^®^ 3 <b \z^~f% 

mmn 1 4 tie«^iii#s«^B. 

[M#JI 1 6 ] 

hO IB ^ a - t -f > r -t 3 >f 7 a. — ^ 3 > tc KM $ tl fz yk-mU ^ ^ # «b tl fc^ff -fl i: . SO 
IB 7 n — -f- a > X "t* a -7 =>- - ^ 3 > 60 Su Eil SO <r> U ^ <7) mff fi-^i:c7>^7>^5X£ >» 

m&m 6 tciB®^m#»ftigo 

[If ^JM 1 7 ] 

IB 7 a - -f- >f > -f 7 zl - i; 3 > 4? j: VHOIBSffi #**Ttc$EK $ ti^Ttm^^ ^ 
# «b tlfc^ff-ff ^ t . huIB7 n — a y X-t* -f 7 a - y 3 > fe J; VhOIB^W#*^T<^> 
-b-y h L -<>i<F>m}±i$^ tcomfr^nxz J 1 X * ^ y >i 3- £ h \zi3 ~? & 

m^m 6 tciB®<7>ni#»fgtHo 

[If JrtJM 1 8 ] 

Hti IB 7 a — -f- > 7* 7* a y =l — i? 3 > jo J: U SO IB^ ft § M ^ T <?) M -b-y h 1- ~* ^ co^JEE 
ft ^*IB«-t*iB«^®:* $ ^> lefts 

SMi 7 tciet^®#jif^i. 



[If ^JI 1 9 ] 

if 1 fciB«<?)|lI*fe«^iS. 
[If ?)<JI 2 0 ] 

huIB7 th^u-F izmmLxm^.^ *u mmy * b ? a k i*i^7tm^^fEM-t 
ttiie«f*s»^Ticji^LT^^$ *u HuifiSf«#fii?t^ rt^Ttstti^t s 

itu IB if rfig h 7>y xnclILTff^^il, itu iBffl * % ® JRi" £ a6 7> j@ JR h ^ > ^ 7, 

% £ ^> izii-tz> if j(<ji i [cief£<7>[w]#Mfi II. 

[If ^JI 2 1 ] 

ft) IBB)* % Kl fc-t £ V 7>y*xn'nft^^MOS h 

if 1-20 <7>v^n^iciBfs^iii#»«^a. 
[if &m 2 2 ] 

hu IB® M ^ W fiK -t § H ^ > S> * 7 p f t^iMOS h 9>^^?Ui>5 
If 1 — 2 0 <m^-f *ifc*lciB*i<?>HI#tB#^R. 
[If 2 3 ] 

mm^-mft-zmm't ski n 7 > * ? t . 

BUlB-7*h5M*-F lc^«r < i: t huIBIkM h 7 > y x ? ^^LTi^LTSlt^n, 
SftffifFBf IchuIB7 th7^ K 3t»^agtiS^*?^r*^«: < i: ^huIBIkM H => > ^ * 7 
^iil^TS ft "t§S ft SMJft^i: 

[If ^JI 2 4 ] 

H0afi^«i*3f£&a£-t<5&j£ N v > y x 5? i: . 

St) IB 7 * h r >f h lc>& < i: t huIBISK h 7 > • *J * 7 % A L T mm L T Kit «b ti . 

s«tfift^icHuiB7 a-- k ^ ss*i yt-mn^'M* < t ^mmmm h 7 > ; j * 9 

^ ii £ T 11 f i ^ £ It f i I? M ^ T t 
* * £ >fc -te > 0 
[If 2 5 ] 

Tt^S^ LT)l:tS^±)Sfc «fc 7S«t4 r^t-Kh, HUlBTtm^^lS^i-^. 

b 7 > ^ X ? 45 J: (7^ft h 9 > i>* X 9 t . HUlB$5^ h "7 y ■ i? 7x 9 A L T fulfi ~? * b 
9* Mr- K \zWm LT^tt ^iifc7n-f -f > r-r* ^7^-^ 3 >t. S ft |ft ff m lz m IB 
-7 ir V 9* -i ir— H 'b IStl S ItMffi ~% HUlfiK]^ h 7 > X 9 =fc V HU IBS ft h 7 > X 9 
^ ii C T St f j| L . hu IBS ft h 7 > ■ 5^ x ? tc J: 0 hu IB "7 n — -r- -\ > 7* 7 -f 7 a. — ^ a > co 

m^^ftHUlCfeV^T . HUlBfsMN 7>yX?^t7 i: L x HUlB^ft h =j > -x x ? % 
kLT, HUIB7 a - t- -f > r-r 5 1" 7 i - y h > i DfHuIBSff # » * T F*9 t£ ^ f»f ^ }# ft 

HU IB 7 n — -T- > 7* "t' 7 zl — ^ 3 > i: HU IB M ft S M ^ T <?) ') -fe -v h U ^ ^ <7) ^ iEE ft -f- 

HtiIB7 K x°?t±-t Z>7tmH$<r> 7 *»tafnHum?^^HuIB7 *■ h r ^ K tc^ 

ft L . Htilfi7 * h y A ir - V h-h 8$tl -g. * HUlfi 7 n - -f- ^ > 7* ^7^-^-3 



> is «k <y iff] IB ^ ft # M X tc is T lift f -5 IS i: * 

itO ISSff h ^ > S> * 5? ^ * ^ i: L T x i!0 IS ^ a — -i > r >f v — i? 3 > t itO ISSfi 
<r> is \> >i y>§ij L . hOIS ? n - -f- -f > r ■f' 4 7 - a > F*3 ^Tfcflt^fc J# 

fti-£XIS . 

U£7 n - f > -( 7 ^ - y 3 > <^> 'it -v h V >l <T> M JEE ft ^ tfj -t X H t s 

HUie$E^ h 7 > ;x X 57 £ * > t L X itulfit&fo fu^f^ BUffi 7 n - -f- -f > r t* -f 7 - 

SO IB IS fit h 7>yX?^t>t L T x SO IS y a — -T- -f > ^ -r* 7 ^- — v 3 > t BU IB It ft 

Siif^)*f>y titlS^L, itu IStSfn HU^fgf i: itu IB fc2 fa ff^ ^ vH L . nOfSt&fn 
[It^Jl 2 6 ] 

ft) IStSfn SO ^?«f <7) ^J± ft ^ t SO IS 7 a — a > r ^ -7 ^ — *j 3 > <?> <; -y h u a, <t> 
HulBMft HU«i^f t ituIBMMfafi^^fa^mfffi^- t huIS7 a - -T- a > r-r* o^-ya 

> t fuis«f*§«*T<^ tni ~<>i ^mjim^-^^fr^m^ xmrn^^rn'mn t soib 
HuieMft hu«^t <^mi± ft ^ t lis iz mcYjyttcz&iiz. mmm^mnn t sots 

Sit fftitiLT, ; Xdf- ^ > -b ,1, $ ti^HuIStafnHumf«r^mjEt'ff-^ t , MX^e- 

* > -b ^ § nrzffi is ia?a ho* ^ t mm^m^o m^-^^^ mm it ^- ^> -r nt^mn-t 
nt 

* $ ^tclr-t^If^Jl 2 5 lcie«<50H#:»f$^B^ift^^vSo 
[It^JM 2 7 ] 

lli)IS7*h5M:*--F T*14t^ Jtmn^ 7 *»tafnHtim?^^BUlS7 ^h^-f^-NMcS 
If L s SO IS 7 * b f A * - H frh M. fl % J® fiSft m?^ % flu IS 7 a - ^ >f > ■ r t" -f 7 a. - 3 

> <k ^SuISSft^M^Tlc i^TSfti" X® ic \^X x HUlSK^ h v > ^* X 57 g|5^<^ 

# t- > x ^ **x ituISKM h ^ > ^ X 57 ^ * 7 i: i" ^, U ^ Jl. * \t * fl J: ») ^ 
U >l lz% Z> J: 7 IZ M W -5 

ii*jjf2 5 izmm^mmmmmm.^m^^^o 
im>Rm 2 8 ] 

KM N v > i>* X 5? J: DfSff h "7 1/ i? X 5^ t . m ISKK h "? > 7 57 ^ L T Su IS 7 * h 
5/ >f K tcJfM L Tl£t+ tlfc 7 n - t- -f > r-r 5 ^7^-^ 3 >h. S ft K fP lc hu IS 
7 * h 57W K fc>«b«J*l5ft«^r%ltiIieiK3g H 7 > ^ X 57 J: ^tuIS^fl h ^ > ^ X 9 
i: TSft L . SOISSft h^^^X^lCj:^ HUIS7 a - -f- -f > r-r* ^7a-y 3>h^ 

Mmf«£ tifcgi*fe«^ia<?>iftf^^>ST?*»o t . 

^f^Sft hO iz is T . SuISKMN 7>yX?^t7 i: L, hO IS^ff h 9 > ^ x 57 ^ ^- > 
t LT> huIS 7 a - J- a > r -t 2 -f 7 a. - i? 3 > J: ^Bt)IS^ft#M*T F*9 <JO Tfe^^f ^ }# tii 

U IS 7 a - -f- >f > • r 7* >r 7 a. - a 3 > IS M f& # M S T -fe v V V -< >i <r> ^JEE fl 

S0IS7 4- h 5M H Tv-fEXi" § 7tm^<^ 7 ^tainBum^^BuIS^ h 5M K 
ifft L x ftu IB 7 + h 5M - H ^ <b iffi ti -5 ifi <fift MM * HU IS 7 a - -f- -f > • r ^ -f 7 ^ - ^3 

> 4? «k Um ISSft lc is T Sff "t £ X ^ t , 

FJU IS j!| f ft h 7>i>*X57^^-7 i: L T x HU IS 7 a — "f- A > 7* -r* -f 7 ^. — 5^ 3 > i: hO IBS ff 
#M^X<7) # t- > v- ;u ^ y>fij L x BulS "7 a — -i > r ^» 4 -7 ^. — is 3 1/ <r> fu IB £3 In hO ^ 

f^^KMSti u ^mxfi^-^^^tti-tx^ fc x 

SO IS h L T hO IB IS In hu M ffi * hO IB 7 a - -f- ^ > r ^ -f 7 =. - i? 



BU f fi St f Jt h 7>y ^?§t> t LTs ittJ Ifi "7 n — -f- -f > r -f 7 ^ — 3 > i: jju ISS ft 
#«*T<^# ^> x * ^ ^*o^ L . HulfitSfn HUflifffT i: HulfiillSfn ff-^-^ S n L . BO SB AS ft 

som^ Suiestaft ft ^-^ft^mjBEfi-^^^* as -tin t 

[gf^JM 2 9 ] 

Huiet^ft m^n<7>%aWik v -<>i ^mj±ft-^ t mmM^mm^-^mmm u ~* ^ <7>mJ±'^i- ^ !■ 
> t itoiesft^aiHT^ tni ^i^mff if^^^^ixo TFjuiet&fnitum^ t note 
bo ib as fa m^n^-mmm ^ t^mmiz m c y a > t & -5 7 ic ftuieMfnitum^ t to le 

s^tff it is l t . j ^ ^ > ^ >i 2 nrzmmMfammn^mmm^- 1 , )ax* 
*>*zn 2 nrzmmmfamnn t mm^m^it^^^^mmm^-^^^-frLt^mn-t^x 
nt 

[m^ji 3 0 ] 

ft l . m te 7 * h 5M * - h <b as ti § js Mfn m^j * bo te 7 a - -f- >r > r f- ^ 7 ^ - ^ 3 

> J: ^BOie^fiSMJftX lc fcv^ TW%n-? £ XU lz fcv^T , itulSKM h ^ > y x ? 3>y><7> 
# 7- y >■ -v ^ 1Q$5M h 7 > • 7 7 ^ 5r ^ IC * 7 U ^ H ^fzlt^tL^ *) <R 

IMJI2 8 £ie«*>m#m«^H*>fftfi^v£. 



[¥tm^^^] m#»f$fig. 7-f>-fe>^. 7fe-b>^fc «k vw\itwtifinu<7)mftjjifc 

[000 1 ] 

s !fflcCM0SIf)5iMiCCDlw@#lligI, => >f > -b> J: u^-fe> t . M 
[ 0 0 0 2 ] 

CMOS ( Comp 1 eraen t ar y Metal-Oxide-Semiconductor) -i > - x* -b > ^ *> & VMi C C 
D (Charge Coupled Device) -f > - x -b > ^ 4 t <?> Hi ft A 71 A > - x -b > . * <r> iff 
ttf»]_hi: k tic. 00 li t» S> 9 >i % J- => ii > 9 ft § IMi^ k<^ffl]£T*ffSW«7<: L 

[ 0 0 0 3 ] 

_h|r3<50 -i > - -te > li . $ h i£ £ iff '14 ft _h * tlT 9 . f^)-oi)'7ltvv? 

fi£ * ffl v> <b ti T > - i? -b > <?> 5M + 5 -y f u > x li . #J li 3 — 4 ttr (6 0- 

8 0 d B ) g S ic S £ o T . Ifl IR #> S tt IRJg 7 ^A<7>5 — 6tfi ( 1 0 0 — 1 2 0 
d B ) ic li& A, -?v>ifi:v*<7>fc»^:|fc 

f CT\ Ifc IR#> * li fRjfi 7 ^ ^Ai:fs]f <?)5~6lfi ( 1 0 0 — 1 2 0 d B ) <?> ^ -i + 
5 -v 7 v > ^ Jf o £Si H -f > - -b > <7) HI f& * ti T § „ z^i^jrKv^^ 
5 -v Hyy^lfo^ > - x -b > ti . t'^5'^^> j 7^^> j 7 ft # j«j#Mef£ & £*>ffe, 
PDA (Personal Digital Assistant) fl! Hi $ A # > ^ . ^S5Slf 9y ^rAffl* > 
7. @eM^7>^. FA (Factory Automation) ffl#>7&SvM±E&ffl#>7ifi:i?<7>fflj& 

[ 0 0 0 4 ] 

±ie<7> a > -^*-b> ^<^ifftt^i6]_h^ t lt> #iff fp^cs* 1 * t\z. 

m. is «k cXfS S /N itfti" * tz db \z . § m * ( £° ? -b ^ ) ^7tl ^^ft-Klc^^t 

§ j >f xtis; >r x \z m ^ $ *i £ ft t * * n nm * aj t . m # <^ m * ?x 

KtTJ # * I^i L T >t <f ^<7> A * 5X ») -t ^ y * 'V 7* ; X ^ ^ > -b ^ i: Pf ti 

L^L, : ^O^at ^ ^ ; 7 U > y li 8 0 d B KTTI> 1 , C fl «k *J E r >f + 5 
-y 7 u > x fbi" § C t frW. * tlT o 
[ 0 0 0 5 ] 

fji ti\ ffs^^:»; lie t±. 0 3 4 tCT^i- J: 7 lc. 7t F ?"-f t-FPD C^flSJ^ffitHaJS 
M<^^#* C|^)7D-f ^>7f 0--y 3>t i€Sli»9Sil^±§lC 2 <y> 7 a - 

•f- -f > r -t* >f 7 - - ^ 3 y^mm l t . {KMJSM^ Hts 77 o u t i t nm&m<r>& -n o u t 

2£-e*i-?*itt^£C<hT!£5M + 5 -y 7 fbi" § t$gf ^ $ ti T -5 „ 

* x iff fF ^ 2 lc i± . m 3 5 tc ^ f =k 7 lc . 7n-fo/f ^7a-y' 3 >FD^ 
#» C s ^ dT'^ k L x ® »M ^ ^ ^IS J T- 1 ^7 a- - L T E 7 -ff ^ -y 7 fbi" * 

^ 2 tlT o 

ftiltc i± x ^v^«7t^r^lc «fc S^MSlcjrtJt; L tzmm t . ^v^g^E^rllc Jc *) {&mf£\ztt 
!Z Lfc»«^i4 5 ra T- 2 0Mft i" -5 ftffr t Pi IE $ ti T 0 

[ 0 0 0 6 ] 

* fc. iff fF^itt 3 4? £ c^#iNrfF5:» 2 \z it » 0 3 6 tc^i" «fc 7 tc . 7tl^^t-FP 

d k #a c <Jo f^ \z v => y y x 9 x >f v * t ^^it . 10 ^^mytm^ t*7^ -y ^ t ^ o n 
l x^tn^m 7tKu-FPDt #a c <r>n^\zmn l . 20 B^STtwriT- 7. 

■f 'V f T f O F F LTfyt^)I»tf t^DxT 7 * h f 4 t - h* P D T T^m^ it ¥ % S ft 
T-)a y-ff ? -y H>y it-f ZftWr 3 tlT 5. IIT\ ISft* ±0 £ t£ 

Mtt )b*^ o if ^ . It M -b -v h h 7>y* x?R^4LTitfJ^ti^c h ft*Dfl^ $ 



fix £ . 
[ 0 0 0 7 ] 

ifffF^trfU tcii. HI 3 7 ic^i" Jc 7 lc. 7tF y^t-KPDt LT§iC ^tiaE: 
* tz . #iff fp£SK 3 lc tt . 0 3 8 lc ^i" J; 7 lc. 7th / ^ t- H P D^b^i^^- 
[ 0 0 0 8 ] 

* -5 « 9t m m x 2 @ m « s ^ & t a . & m m m <^ m m t m m m m <^ m m * m ft s ^ m \z 

is v> X ft t> ft It tili 4' <b * o db , if] m % }M ft -t -5 t SMS lc xt J£ L }M ft <^ tffl ft ic X u 
L s MiBIS 3 i± £ c § ft < ft o T L * 7 t u 7 IRI jg £ o 

[ 0 0 0 9 ] 

_hie<^iff f^iS* 4 U ck D^iff ffJOtk 3 icIQ^^^^Tli . ^Fa^PJ^Mfilc^l^ 
t5i7lcLTE/^ + 5-v ^> is *Mf&X % &^<r><r>^ {& jg flj <t> »&lc MUUfi 

[0010] 

_Lie<7> «fc 7 ic. CMOS^ >-^*-b>+>-ftir<7)-f > - i>* -b > • ^ ic 4? o X . M&f&MS/ 

n it-zmn l * u ^ 5 7 ? u > ^ fb^a^i- & 3 t ^bi t ft ^x^tz, 
e^ + vvh > ^ mfc-t z z t it m m x o tz . 

[iff fP£IK 1] iff Hi 2003-134396 ^1>SJ 
[ifffP^IK 2] iff 1^ 2000-165754 
[ifffP£IK3 ] iffHI2002-77737-^i>ffi 
[ifffP£it*4 ] iff Pif 5 - 9 0 5 5 6 

[#iff fP3trfft 1 ] S. Inoue et al.. IEEE Workshop on CCDs and Advanced Image Se 
nsors 2001, page 16-19 

[ # iff fF ~X 2 ] Yoshinori Muramatsu et al., IEEE Journal of Solid-state Circ 
ui ts, vol. 38, No. 1, January 2 0 0 3 

[#ifffF3C»3] Vki%mm > f 1 -r^^U. 5 7 ( 2 0 0 3 ) 

l&WfrMft L J; 7 kt«ii] 
[001 1 ] 

*^BHi±_hie^^Mlc^^T ft $ tifct 0 . *%BH^gr^ii. ilrS^S/Nit 

%JftJf Lt^lT'E^^vyUy ~y itX B v >f > -b> 4? «fc U^t^ 

[iS4»at5feft^)fS] 
[0012] 

vmm-tz -y * h f t-F l rtuie7tm^^$5^-t ^$5^ p ^ > ^ ^ ^ t . ^ft < 1 1 
soieKM p ^ > ^ ^ ? ^<<v LTStiie^ ^ p r Mr - y xzw^x^n hti . nmmftmiz 
m le ^ * p ^>f^--H^^a$ns Ttm?^ * ^ ft < 1 1 m m p ^ > ^ x 9 * m c x m n 

[0013] 

t - f l 7ti/^t- p to^a$n*^«?^*sit-tssfS#fi5feT fc p 7 > 



[0014] 

^ n c . ftuieiEM h ^ > >? x 7 % m c x m mytnn $ti57P-f^>rro- 

— x a y t , SO IB 7 n — ^^>r-T ? ^7^ — x 3 > t SO IB S ft M ^ T <^ # ^ > >- ^ ^ ^ 
*d n £ li^SiJi" 3 ^ft H 9 > y x ? i: % 3 <b ic*i- * . 

$ <b tc M iz ti . SO IB 7 n — t -r y f "t a -7 =. — y 3 > tc ti L T 0 j£ $ ti s SO IB 7 n 

— t -r > r f -r 7 i — x 3 > 1*1 co Jt^M ~% fit ft -f Z> Tz do co -fe -y h k => y y x 57 t , SO IB 
•7 a — -r- -f > r f 4 7 a. - x 3 > 1*1 ytMffi ^ ^JE -ft ^ IZ it i|>g^8l -f -5 it 4@ h ^ > ^ * 7 

SOIBitifrg h ^ y 'J * 9 izm tit LTff2/&£ ft. miZmM^MH-f &rzdb co MHh ? y is 
7. 57 i: % £ ib tc * -t S . 
[0015] 

* 3 <b tc£f®tc ti. SOIB»ft#M*Ttc*ft $ ftfc7fc«?E3rfcWSc2ei* t T^^ffii-^t 
*>*iMi * 3 «b tc^iilc ti . S0IB7 tF^-ft-F fc><baSft<5 7fc«<Ey L T 

S0ifiSft^«*Ttc*fti-sttMm[Hii2&^#&o 

[0016] 

_hie^*f&BH<^s#Mft^gtt . ^fiitctt. Buie«f*#»^^ t mmmm h => y y * 9 

<7>\%Wtr&\z\%Wt L Tff2fi£ £ ft. SOIBSft#*^Tfc <fc 0 s " SO IB 7 a — -f- -f > r >f 7 ^ — x 
3 y |*| T^fl:?^ ^:}#ft-t££:#><7> , ;-b7h h "7 y y * 9 t . m IB 7 a - -f- ^ y F 7 s a 1 a. 
-y 3 y 1*1 co ytmn ~k MB -ft it ifrs^^l -t ^ it 4@ h 7 > x x 9 h . iti Kit 43 h °? > x 

^ icti^ l Tff^ $ mmmm^ mn-f & fztb co mH h y y y ^ 9 t $ h \zii -? & * 

[0017] 

±.se<^*f&BH<^s#Mfi^gtt . ^iitctt. mmmmh => y y ^ 9 mm&mh^y 
y 7. 9%mf&^zmmcomm%rzitmmfriiifrhpixfecom2 z-zmi&z fitzmmmm h => 

y y X 9 co* ^ ^ >l t [Wj Di|m^<7)4 £ i>#Ji^1r't-5il<S6]A^^ t^*lT?fci. 
*> £ w±#F alic ti . SuieKM h "? y y 7. 9 fulSK]^ N 7>y x^ti^tsSS^ 

pffs<*>a§£ icfcv^xff^^ ftuieKM h ^ > ^* ^. ^ co * * >i t m c jjsi-c* 9 . m 

h => y y 7. 9 co^y * 7^,1 - cd i^t § * Iri - s . 

[0018] 

_hie^*^BH<7)[H#m#^gti. ^fiilcti. ituie*fiSM*Tti. hO IS HI # » ft ^ iff % 

^_hic^^^ nrz^mmmm t . m%^M.m^m h\zw^^ nrz^mmmt ^tts. 

*>*vM±<PFaik:ttx Suie*?*#*^^ti. ftuieiH#JSfi^iH^^i^i- ^. *^_htcif^^ 5 

ntzT^-mmt . mt^T^-mm^izm^^ nrz^&^mmt . miz&A$&mm±.izrtJ&£ 

^5 h u y *coftm\zrif$.£ tifcTMS t * -5 ¥4g#3Bi>£ t . ftuiehu^^^F'gS 
IBS ft §a*T^*ifi£ 5 tlTv^ 5 o 

^Jlfri^ff^^tiTv^SO I (Semiconductor on Insulator) 3b *) . SulfilfeSc 

[0019] 

±ie<^*f&B^^s#}gft^gti x ^Fiitcti. huIS7 a - =r -i y a 7 =l - y 3 y Is 
ti SO IB 7 a - -f- -f > r -t 3 >f 7 zl - x 3 y is «k v SO IfiSff #* tc KM 2 *i 7fe^?»f ^ h 
%■ h ft tz-mj± it ^ t . Su IB 7 n — -T- a y r t» a 7 =l — y 3 y % tz ti m IB 7 n - t Ay 7=f* 



>r -7 - 3 > «k v itu ES ft # S ^ T ^> -fe v b u -< ^ <r> MB -ft ^ t <?> H # ^ IX £ J 
X df- ^ > -fe ;U ^ g ^ 3 «b tc1r -f £ o 

* £: £ <o IC^fiilC tt, itutB^ n - -f- -f > f^f 7 ^ - y 3 > J; V BUlBSfi#M JflT<7) 

un^^ «jee ft ^ % Ktif -s leit^a * s <b ic ir-t s . 

[ 0 0 2 0 ] 

_hie^)*^BH<^ mfaMB'^Mlt . WMlzit. iE7a-T ^> o ^-y a >ici 
M 3 tifcTtfl:^^ <b » <b fitz^Bit^ t . Suie 7 u - -f- -r > r-r* n^-y 3 >^huIBK 

M so <?> u ^ ^ <?> mi± -fi t <?> m 9t ~& ?x * j 4 * > *i>i^&-&$ b\zi?-t 

3 «b tc^fiSlc H . ituIB^ n - -f- >f > rf -f 7 ^ - y 3 > J; ^BUfBSff IC KM 

$ tl >t^?»f <b # <b *1 fcfltJEE -ft ^ i: s itu IB y n - -f- -f > 7 t* A ~7 =>. - ; J 3 y %s «k y hu IB 

£ 5 "b iz ttf M iz it. buIB"? a — -r- -f y a y =>. — i? 3 > is jc v HuIfiSfiBM^i^ 
[ 0 0 2 1 ] 

mm-tzmmmxmmzfix. mmm 1 tt^^ii^i: nmyzmmmnt^mm^n^^t 

*> £ VMi . #F il IC It . ituffi77*H5M*-hMCff^LT7T2/££*ls hu IB 7 *■ h 5M ^- - 

^Ttm^^mfffi-^-iciirtii^^i- «j#tg h7>y^n, H0ie±s*i v => y y* 7^9 \zmmt 

[ 0 0 2 2 ] 

±.t&<7>*$&w<7>w\i*WL& 'giw.it . ttfmizit. m^mM-&Mj&~? & Y *? > S J x 9 **n ^ v 

^^MOS h 7>y xn-f)S. ti^illc . HOieiB^^fllfiKt- -5 h => y i? x 9 6* 

P f t^*M0S h 7 > y A ? T* J) 5 . 

[ 0 0 2 3 ] 

±ie<7) g m^Mfft-? z tzdb, ^mm^y^y^y^it. ^t^^ytLx^tmn^^ 
ck vi f* -t % -j * h 9* -i ir - k . ho m?^ tiitsiih y y* x 9 t . mm 

y it V 9' A ir - K lz 'M % < t^ffi m^M b y > <J x 9 % ^ L T Ififgg L T Wf h fi , mmM 
ff Iff tc hO IB y * b 9* A ir- b h 8$ti 5 < i: ti Sti IB K M N 

Tllt^IflSlIf i: ^*i-SiB*^ift^^ic«fcMm« 3 fix * § o 
[ 0 0 2 4 ] 

t-Ft, y •* b 9* ^ ir— b frhmnz^nn^nm-? z>nmum.mj- 1 h ^ > 

[ 0 0 2 5 ] 

±IB<^ B fc*>. *^HH<507t-b> li. t^^St^ LT)1:tS^4i)Sfc 

«k wSfllt S 7th^U-Ht> iulB7t^?nf tilt KM h 7 > y x 7 h , itulS^ ^ 

h r >r k < 1 1» hu ib $5 m b y yy x 9 &a LxmmLx^n hfi. nmmftm 
izmmy * b 9* ^ ir- b frhm.f\z>ytnn i k / Mt£ < t ^mmmm b y y y * 9 &m c xm 

[ 0 0 2 6 ] 

_LlB<7>*f&Bfl(7>7t^> ^ l±, Tt^STt LT)1:tS^4l)Sfc «fc VlfltS 7 * h 9* A* - 
[ 0 0 2 7 ] 



% Jc umW. -t £ 7 * h 9* -i ir - K t . mi IfiTtm?^ ^ Ik M ~t £ M N J > is * 9 is £ 

umm h °? > *s x 9 t , ijieisM n => > v * ? l t boib -7 * h 5M a- — k ic fiiw l t 
nn h ytmn^mm^m v ^ y i? ^9 is & ummmm h => > v 7. ? ^ia cxifi l . buib 

H ft h 7 > } J 7, ? lc J: *) ftu IB 7 u — =f- i y >( 7 ^ — v a y t co # -r- > y >l co ffi £ 

ft ^H<?>fftfi^ o T . mnW^milz is \->T , ttilSKM F7>yX?$t7i:L > ifu 

IBS ?i b 7>yX?tt>hLT> HU IB "7 n — >f > 7* A 7 — i? 3 > J; V ftu IfiH ft 
#« *T ft <n ttt ^ J# iH, -t & IS ^ x m IB ^ a - -f > r f- A 7 - i? 3 y fOIBSfi 

^ ^ omjEEfi ^f^ai-tig t . itoiB7*-h5M*-K T^^-t 

§7tm^<7) 7 ^faftitum^milB7 t^^t-F ic^fit L . buIB7 tK^t-Fi^ 
iSSti £ MM^uM^f^ ftu 15 7 n — t- a > rf-f 7 =. — 3 > is Jc ^ SO IBS ft ^M^T 1 ic is 
TlltSlSi: . flu IB M fit h ^ > x X ? ^ ir 7 t L T . flu IB 7 n — t >f > r >f 7 ^ — 
3 > h flu IBS ft ?? * * =? <^> * -f - > >- ^ ^ y> SO L . flu IB 7 n — t >f > ■ r 1" 7 a. — 3 
> ft <?> 7t^?»f ^: ^ tfj -S X@ i: . fjO IB 7 a — -T- i>7f ^7a - i? 3 *) v h l -<>i 

commm^^m^m-txn t . mtzmm b yy^^9^^yt l t ftuiB^fnuum^^iitiiB 

7 a - -f- >f > >f 7 ^ - *j 3 > icKM L . iulfitafn itum?^<^mi±ff i: 
s flu IBS ft h ^ > ■ x* x 9 ir y t L T . (ftl IB 7 a — >f > r f -f 7 — x 3 > t fu IBSft 
glif ^)*T>y t^^S^L, ilu IB ft hu^:^ t m IBM fiSft ft ^Mn- L . tulBiafa 

[ 0 0 2 8 ] 

XlB^^fEBH^S^Mfi^g^lAf^T^vS m^SftHt) tc fcv^T . felF 7>y 
t7 J: L 7>y* X7$t>i: LT> 7 n - f ^ y 7r -f 7 ^ - y 3 > J; Vli 

L . "7 it h 5^ ^- — K ^ <b ti ii IS In ^ 7 a — -f- > r -r* 7 — x 3 > is £ u S 
lc T Wf& ~t Z> o 

iX Ifth7>y'7?^t7}:LT, 7 P - f ^ > 7r ^ 7 ^ - y 3 >' t Iflgii 

^ cry ^ > x ^ ;L ^ y> SO L x 7n-f-orf^7a-i;3>rtwtittl*aiLx 7 n 

iX 1IF 7>y X7^t> LT t^fn Mf^ ^ "7 n — T a > rf-f 7 a-y 3>t 

iX Iflh 7>y 7 N 9^t> t LT, 7n-fO?'T ! -f7a-y 3>i:lfl§il 
<7) # f>y ti^^aU t&ft ffj i: M ^ ft f| % L x M ft hu 1 3fi m ft ft 

ft co mj± ft ¥ * wt a tti -r . 

[ 0 0 2 9 ] 

±.ib<7>* j&Bj}<7> s#iiifi ^g<7>fftft77 via . ^iiicti. F!u!Bt&ft Hum?^<7>mi±ff ¥ t SO 

IB -7 a — -f- i > 7* T 7 - y 3 > (7) 'J -b -V h U ;U <7) ^JEE ff-^<7>^y>^IXoTHtilfiiaft 

mnncomj±m j u^t>tit4ig!:> stiiB^ft Htim^ t HOiBista^n fi^<7>ft 

iO^JEE-ff ¥ t BLllfi 7 a — 7- i > 7* f -f 7 ^ — x 3 > t FJUlfiSff #*^T<^> ') -t 7 K ^ 

<7>SJBEf! ^^)15>^lXo THtilB^ftHtim^ t hO IB ® M ft fl ¥ <t> ft <t> m JEE ft ^ * ; -fX^t 
>tAtSlll:> Sulfi«aft H>i'^f«f<5omjEt'ff h ^Sfl5 ic Ib] d *f <i y t * s «k 7 ic . gOIB 

mmmm^t tmmmmmm^cnmcnmmm^-cn y ^ y^mm-tzxmt. mmnmtttm. 

mm^umnn t mmmM^m^ com cons <v k >^ nb>% mn-t zxm $ hiai-? 

% . 

[ 0 0 3 0 ] 

XIB^*^HH<^[il#«fi^g^i^fF77vSli. iTiilcii. Sti IB 7 ^ h 7W ^- — FT'Itt 

^T-cm^^ 7 hmmmnn^mt^y * b 9 ^ ir- k \zmm l . huib7 *■ h r ^ k 



Sfi ft £ jitafn^:^^ jfOIB 7 a — -T- > rf-t 7 a. — x* 3 > -4? «k ittJ IB ^ f t fl: ^1 X lc u 

TSfii" €> x^stc v^t , soibk^ h ^ > ^ * ?^#<*># ^ > ^ v ^ Buie$EMK^> 

v x ? ■& 5c ^ lc * -7 t-f & V -<>i ^fzlt^fLk *) % © v>v -< ^ lc 4* -5 J; 7 lzMffl~? & o 
[003 1 ] 

~k Otitis J; z/Wfk -t £ 7 * h f A or - H itu IEtcM?^ % $k M -t -5 K M h => > s> * 7 u «k 
Wifll h 7 > y A ? !: , SOIBIeM h 7 > x X y ^ L T SO IB 7 * h 5M ir - H tc Jfic L T 
Sit f>Hfc7P-f^> r^F ^a-i^H^L SfftffifEH?k:S0IE7 th y^t-F^b 
«Jft * 7tm^^ftuie$EM h 7>yX?fcJ: ^ifOIBSft N 7> > x 7. ? ^ii C XWU L . it) 12 

5 ft h 7 > y 7, ? IC J; 9 IE 7 U — t >f > r >f 7 ^ - y 3 > t CD # T > >- V^<7»Bn * 

fctt^so**»jaP3 ft&sft#»^x slb^^t u >r ^tc^Kfsmfs $ft^m#m 

«^H<7)|ftf^^v£T*> -o T x m^SftitOlCfc^T , ilfiKIf 7>y 7s?$t7 i: L, SO 
IBS ft h 7 > y* 7x ? ^ t > t L T , SO IS "7 a — t=- -r y r 7* >f 7 i — i? 3 > is «fc V tu IBSft 
#M *X 1*1 7L^7»f ~% Wf ft -f & Xfe t . SO IB 7 n - -r- > 4 ~7 ^ — i? 3 > t SO IBSft 

gilf^'i^n^^ ^mx fi^frc^ft -txs t . soifi7*h5M*-K T^x-t 
§7tm^^ 7 *.taftitum^^HuiS7 t^y^t-F ic^ft l . suiB7 t^^t-F*^ 

-SS ft § iiMfnm^^ SO IB 7 a - t 4 y 7 ^ a i - i? 3 > Jc v tOIB*f*#M^T fcv^ 

Tifilt-B X^ . tulfi*?* h7>yA?tt7tU, SO IB 7 a - 7- 4 y ^7a- 

x 3 > i: tO IB 3t ft § M ^ X # -T- > y^ -V ^ ^ t> S U L „ tO IB 7 a — f- 4 y f =r a ~7 ^ — i? 3 
> <?> HulBtafn Hu^inf^K^HU i" ^ >v cry^Bit^r^Wt^ di-tXS i: . buIBIeM h 7 > ^ x ? 
^ t > i: L X m IB^fo tu^fof ^ tOIB 7 n - -f- ^ > 4 ~7 - is 3 y L . tO IB IS fa 

HOm^^lE^^ U <7>mXff i: . ftU IBS ft h7>y7?$t>HT 

x SO IB 7 a - 7- -f > -f 7 3. - x 3 > i: tuIBSft#M*X<?7 # ^> x ^ ^ tlapL, tO 
Ififiafntum^ t BuIBii^fnfl^-^ -S ^- L . BuIB^fntum^ i: tO IBM fa ft ^fn^mff ft 

[ 0 0 3 2 ] 

XIB<7>*^bh<^ s^Mfi^g^f/jfFT^vS tt. m^Sftttiic v^t . mMh^yy'7.9^ 

t7U, Sft h ^ y i? 7. ? ^ * y t L T x 7n-f o 7fn^-y 3>feJ; Vffll 

K\z . 7 t F 7^ t - F ?a4t5 7t*i?^ 7 ^^fttOm^^ 7 ^ h 5^>f 4-- H icSft 
L x 7 t F / ^ t - Fft^ iffift -5 jfiteft^Sf ~k 7 u - -T- 4 y 7 4 7 a. — x* 3 y is «k 

ft #* ^X T Sff o 

iX ^ f t h 7 > y X 7 ^ t 7 i: L T x 7n-f^y*f ! -f7i-y 3>i:I^#Ii 

X<^> # "r> -> ir ^ * 7>f0 L x tafntu^f^^lEKtu u ^ ^ ^ ^ JBE <S * A tB -t o 

iX lc x ilF7>y7,nt>tL T Mfn m?^ * 7 n - 7- 4 y f 7 A 7 ^ - x 3 > ic 

iX x ^ f t h 7>y 7?^t> t L T x 7n-fO^'f'f7i-y3>}: iffgil 

fwifyytu^^L, mmmn^s t mmmm^-^ms l . tafntum^ tistafafi 

<70 |n <r> Ml± it ¥ * trc a Hi i" . 
[ 0 0 3 3 ] 

<^mXff ¥ tuIB^fntuff^-<^$5^tti u ~* ^ <7>mXff ^-c^^^^lx o TtuIBiainttim^^ 

^ t tQlfi7 n — 7 Ay Ft* 4 7 -L — i; 3 y t tOIBSft#M^X<^> ') -t n ^ >i coMBU 
^<7)i^i5Ro T tuIB^fntom^ t ffi IB ii & In ^ ct> fn <t> « X ft ^ % ) A X*^ y^>i~f 

zxmt. mt£Mftmnn<^nj±m^ tmwfcizmc y ^ y t% & & 7 iz . toifitaioto^ 

6 t tuiBiitafnft ^•cTjfnc^mxft ^cd ya y ^mm-f % x^ t . mmmj± t itm l t . ; 
-fXdf-^>-t^$tifcso ifiMfn to mi± a^t. j a x * ^ > ^ ^ ^ ft t=. to ifi^fn to 

t toiB®«afoft ^-c7>in<7>mxff ^-^v^-f ft *>>*sm-*s x^ t^x?^ lc ^--t^ 0 



[ 0 0 3 4 ] 

SSti § ii^fn^^^ ffuie 7 n - -f- i > r f -r 7 a. - x* a > ck c^ituieSff #M^Tlc is 
TSfti" -5 X^lC jo v^T s StilSKM h 7 > x X ? g&y>c7) # -T- > i> ^ ;u ftuie$EMK7> 
^ x 7 % 5c ^ iz Or -7 t ~f £ v -<>i * £: li ^ tl J: 9 *fc u ~* >v \z & £ =k 7 tc if IP i" £ . 

[ 0 0 3 5 ] 

K tc Jc *<&MJ£m«lcfcv*T^AK£^S/Nifc**iJf L . $ <b iz Iflgiif tc =fc 9 

-7 * h <r >r * - h ^ «b mn & yt-mn * mm-t & z\ t xmmm&m \z *m & m m % tf ^ x m 

9* -i + 5 >v v > x fb-t §:ti)»T'§s. 

[ 0 0 3 6 ] 

u > ^ ffc-t -5 c t h*x § § o 

[ 0 0 3 7 ] 

*^BH<7>7t-b> ^lc =k tu£ , ^&JKJg^S/Nifc**if?Lfc* E^Uvvn> 
[ 0 0 3 8 ] 
-f 5 v ? v y x it~? & z t b*x § £ o 
[ 0 0 3 9 ] 

WTtx *^BH<^[H#mfi^g<7>^]te^^flit out . 0ffi*#J59 LTiiBH-t § „ 
[ 0 0 4 0 ] 

m i mm . mm 

*mMMm\z& z>mfaWLi£imw.it cMoso-y^^^T-ft*), m 1 it 1 m ( tr ? 

U-HPD !)^<?)7tf(ttiIt§iM h 7 > y 7 ? T r 1 . K3£ h 7 > x 7. 7 T r 1 

^mc xytm^it^iM^ n^7n-f o ^ 7 ^ - ^ a > f d . sffii^ft^tc itoie-? 

* h r-f h ^ hmiiz^nn^mn-t zmn^s.m,=f- c s . 7 n-^ ^ > ^ 7 =. 
- x a > f d t c s <7) # -f- > x * ^ * is ^ * a ^siji- « v => > ^ ^ ? 

Tr 2, 7 a - -f > r ^ i 7 a. - x 3 > • F D tc ti ifgg L T Witix $ tl . 7 a - -f- ^ > • r >f 
7 a >F D^^tS^timt-B/ift^ 'J -b-v h h 7yy7nr 3. 7 n - t ^ 

> rf ^7a-y' 3 >FDfl 60 7tm^= * SJ£ fl-^- lc it iliS^^i- £ it *S h 7 > x X ? T r 4 
. J: v . it*! h 9 > ^ x ^ ic fgffi L T ff^^ $ *i . iitlKt^fc^^IiRH 7>y x 

[ 0 0 4 1 ] 

*mmftzmizi&z> cMoso-y^>tij, ±ie<^M^<^tij«^-7 u ^ ^ic«^cMm 

ifft $ *i X is 9 x § CB * tc 4? T . Klh 7>y 7s?T r 1 . IflF7>yxnr2, 'i 
-b -V h h 7 >- y 7-, ? T r 3 y- h mtl tc. ^ T . * s , ^ R <7> ^-gKift 7 A 2/ 5 tl . 

* 7C x ®iR F 7 >' y 7 ? T r 5 <7) ^ — h mtl l±tf >- 7 h U x* X ? ^ gg $f] $ tl S ffl ^ jS 

jR7 ^>SL ( ^ X > ^ tl . 3 «b . IJR h 7 > x X 9 T r 5 <7> ft 77 PJ V - X • H 

U yizliitl^ o u t ^f§^c2 tl x >- 7 h U x X 9 IC =k *) ftlJii $ tlT * 7U $ tl & o 

®K h 7 7 y 7 ? T r 5 . SM 7 -f > <^ x lc ° tt - Llj*<^SJR. iRSftf^**T? B 

§ j; 7 [c . 7 a - t 1 -i > r -T 2 >f 7 a. - x* 3 > F D <7) % 31 It >5r fft tc m ^T' # tl It «k 



[ 0 0 4 2 ] 

[3 2 (a) *^mmm\z&z c mo s * - *i > *t cd & mm^ - m ( 7 * h 5M 

t-h'PDv ilh 7>y r Is 7 n - -f- -f > r ^ 4 ~7 - - a > F D . lllh 7 

fj £ s nly 'J3>f^#Sf (n-sub) 1 Olcpl')!* (p-we 1 ]) 1 
1 tlTfe 9 x §L®J?t£> J; VSfll §iif C S ^ig$^ E 7>iT -5 L O C OSS^^lc 

Ulf^liil ( 2 0, 2 1, 2 2)fc*0fiK3*U 3 <^> lcilj^^7>»-t^^^7>»^ 
ii20^T^lcfflit5pi')i'U 1 4nc lix p +^7tWI^Iigl 1 2 *>*J|3j£3 fix v^S 

o 

p iM 1 ic4nc n 1 3 jb*JF2>£3 tlx commiz p +M^i>#^tal 1 

*ITV^. p nJf^-lcaiS&'M t x^epfln LTfE^J? -t± £;£JB * tc >t L T**A#t-*<5 
[ 0 0 4 3 ] 

n M4^#iiia£ 1 3 <oJWgBlc p 1 4 «k 9 It * Si LTitKcf ftfcSB 

*) . 3<7>«&jb><bpfr£<7>gBlfll%lfllW LT P i ^ 1 l^iii:7D-f o^r 
n^-y3>FDt*5 n+^4^ip#^iaX 1 5 frmfc^fl. $ «b lc 3 <?> <b p)f $L<r> 

EiBt^BtW LTpi^iil 1 <7>ftJilc n +M^a|*^ial 1 6 tlTU § 0 

n M^ap#«« 1 3 t n +M#i|#«ti 1 5 fc^S SKi^cfc^T . p^^x^ 
1 1 _hffl 1C 8£ft^ 'i =i > & £ <b * & Y- Y 2 3t^VLT*'iy V n > & £ h * 

§ r- h Htl 3 0 tlx n 1 3 t n + M¥i?#HRi& 1 5 * V - * • K 

U >f -> L x p^^x;bll <7>ftJi ic v * ^ f^^fel^tt^il F 7 > y x ? T r 1 
$ tlT i> £ . 

n + ^4^ip#^« 1 5 t n+m¥#fc&i& 1 6 \z&Zffimz}s\,*X. pl^ii 1 
1 _hffl tc Sfrffcx V =i > £ tr fc> «b & £ r- h Ifelifll 2 4^4LT # '1 y 'i ^ > £ £ frhitZ 
Y- V mm 3 1 frfttf&Z tlx n + M^a##^is£ 15hn + ^4 £ a>#^I« 1 6 % V - * • hU 
Oil, plf iAl 1 <7>ftJS tc * * * ;u ff^^fel^tt^ifl h 7 > y x ? T r 2 
fltl£ § tlT -g, „ 

* rz. m=?ftmmmm (21, 22) te?> $ ti^^i^tc *?v^t . di^xm 1 <^>^ 

HtcTgPmtli: & £ p + M¥i?tt$Hisfc 1 7 ^ff^£*iTfc 0 . z ^ ±.m \zmit>< ') > * 
if ^ <b jQr -5 gllfeii 2 5%4LT#'Jy -;^>'5r^^'b^S litS 3 2 **J^fiK $ tlT 

is *) . zfihfchmmmmm^c s ^m^^ n-cus. 

[ 0 0 4 4 ] 

feih 7>y x ?T r 1 . Sft h 7 > y 7 N ? T r 2 fc «fc Vlflglif C s ^ MS L X 

. miti/>)^y%£fr^%zmmmfrrij$$fixis*). n^m^m^^i^ 1 5 . n+M^^ 

1 6 V±g&m«3 2 fc^-t* WPgg**0^5 ti, n +^4^*^ 1 5 izmffi 
t5Si3 3 t . n+M^i|#^^ 1 6 is «fc V±gP«ffi3 2 ^ Jf^i" £ 3 4 **^ti^ 

* x lih7>yX?Tr 1 cD Y — h mm 3 0 tc ii ,|g ift^ A > ^ T **}S ifgg L T S It «b 
tlT 9 x * x mm h 7 > y x ? T r 2 f) r- h fi 3 1 tc ligBtft ^ ^ > ^ s ^^^ L 

[ 0 0 4 5 ] 

-hlfic^ffec^^^T'cfc-S ') -\z -y h h 7 > y X ? T r 3 x tKh7>yxnr4, IjR h 
7>y r 5 , §11)7 ^> ( 0 s , 4 R , ^) fcil/ffi^7 ^> o u ttcov^ 

Ttix m*. amnsi 3 3 **^0^<^it*s h => > ^ x 9 t r 4 tcfi^x? tis % n^fa 

Inll^miCTK-t^i^ t it Z «k 7 tc x 02 (A) ic^-t^ipfrSflx 1 0 ±.cD?fm^<offit&lz is 
v^Tlil^x? tlTv^ h o 
[ 0 0 4 6 ] 

HI 2 ( B ) l± _LiB<7> 7 * h * - K P D . li^>yX?Tr K 7 a - ^ ^ > r 
T»>f7^-^3>FD. mm h 7 > y x 7 T r 2 «k ylll§iif C s tcffl ifi lit 



ft ft * t- > x t . 

7 * h r>ft-FPD tt ffl *t ft »c i£ u * t > ■ x * ;u <^#M C PD ^lil^ L . 7 u - -f- >f > 
rf -f ~7 - ; J a > F D 4? * ^III#Iif C s l4ffl<t®tc$£i^ * ^> x \ )1<7>!§.M. ( C p 

D x c s ) **§/&-t£o 

Z CT\ F 7 > y x n r 1 4* «fc VIH h 7 > x x ? T r 2liF7>yX^on 

/ o f ftcJ£CT23lte*SX > )7£o 
[ 0 0 4 7 ] 

0 1 ^ fffi 0 S§ 0 . 02 (A) <7>Bfffll3iJ«kVl32 (B) <n & T * a, Wt* WLW $ ti 
Z>*^mmm<7> CMOSO-y*t> BR fft;frSlCov*TiftWJ-*<&. 

13 3 ( A ) 14 m W)=> -i > ( j > * S ' * R ) fc E|J /in s % . o n / o f f <?> 2 ^ -££ 
. T IC o \^X 14 $ «b lc ( + a ) T^-t^fi^/jDx. 7c 3 ¥tT*^ Lit H ; > t- F 

3h o 

MM"? -i y <t> i \z£\l1]W~t MJ± O N / O F F^2¥fiT*t iv^*, * #ij <^ £d < 3 
t Lt^^7 t F t - KP D^bltl^/ctS^J; »)^$©lC7n-f ^ > ^ 7 
i-y 3>FDt I»#iif C s tcfflJI LTlflt^ C i: ^T* § £ . 

in 3 ( b ) is «k v ( c ) a * n -e n _hie<^ ? >r 5 > x tc 4? it & 7 * h ? a *■ - k p d . 

7n-f o^f o^-y 3>FDfeJ; ViHSilHf C §frhfflf&$ fl £ #M ( C PD 

. C FD , c s ) <^mt (v PD , v FD , v cs ) co^ft^i- r => -y f$> 9 . 03 (B) t47 

§T'*^ I3 3 (C) t4 C pD*fiSft 2 -t±£»Jil_hT-£>£ «k 7 ft>t«<?> t § T*>* . 
[ 0 0 4 8 ] 

* tz . 04 (A) ~ (D) 4? «k V 0 5 (E) ~ (H) UH^rf t-fw&?^ 
> r tc 4? it £ # ^ > >• ^ ^ 0 tc ffl ^ i- & . 
[ 0 0 4 9 ] 

lf> ^to f f > S * o n i: L TzV\MX l^ontU^ hu 7 -f - >i K T £ C Tz 

ytmn % i# & l t -b -v h ltui, b$ *u t j tc *? o x k ^ ? i->i k * * 1 1 

Z(K b £ , 0 4 ( A ) tc ^ f =fc 7 tc . ^ s ^o n t^oti^^T'Cf^ Cs^i^Lf; 

;ii -r 

^£ j£ tc <t> ; >f X N 2 * ft) ffl * 7i v£ t S /N It* «t < T* B h W) if 7i v£ T § . 
iiiafn^lc 14. tafnSu^f»f + iHafa^f»f tclt^T ; XN 2 ^+^lc/J^ v^T. 

. K^7L-A^MXN2tfflv^Ttii' 1 . 
[ 0 0 5 0 ] 

o <f> T lc o v^T 14 (+ a ) m& t L T C PD t C FD ^^l^e* fc-f^k: Tl-f Tfc 

< . 

0 3 (B) tc^i)-J:7lc. 7tfi:m4. *f Cp D tcSftLTv^§, z ti tc ft o T C PD <^m 
feVp^'iHcTi'oTi^. T^mT^C pD^l^ln $ *s*JilTT?*>**ak: 14. C PD <^ 
Mfl VpD^'^fb-t C FD i: C s <^mfi ( V FD , V cs ) ti^fbLftv^ 

-75. 7fe«T** C p D *tafn $ -t± § iJ-UT* -5 if ate 14 . <^ T * ( + a) ifetLT^ 

■f^k:Tt-f^tifcRf!ffi*^»j m^x^tmn^c wfrbmn. z^mM^ c FD + c s tc®jR 

95 teg?* $ fix ^ < o c<^i:§. 03 (C) lc^-tJc7tc. C PD ib*«aft ~t Z> ii. HU * X 14 C 
PO^ttVp^'i^tTib 1 ^ C FD t C s <^mfi ( V FD , V cs ) t4^fbL ftv^ Jb*. C PD *» 
ISft-t* fi.&*><b C p D c7>me V pd**^ & £ * 9 . C FD i:C s ^mfi (V FD , V cs ) ❖ 

[ 0 0 5 1 ] 



c <r> J: - 1 ? tc L X . TtmT 7 ir V f -i ir - H P D ^ t&fn $ -t± £ Mlil TT *> -5. it tc ti C 
P D ^ * tc Ttm^f fc* S fff L . )lcif fc* y * h ¥ A * - H P D * flSfn 3 i± £ iJJl _hT £> -5 it 
tc C p pic fin jl x C p d t C gtc 7tm# **Sft f £ . 

[3 4 (B) ti. Cpj^jBftLTU^ C pDlctafDHum^Q p***?t t . C FD t C s tc jfifiS 

[ 0 0 5 2 ] 

tc . S ft Eff fig T LT ^ T It tc 4 ( + a ) ¥fi*^o f f tc m t . $ h tc 4> s ^ o f 
f t L T s [34 (C) tc ^ ~t J: 7 tc . C pji: C s^^t^ y t ^^^ffltli, 

)Xtc. ^tonlcLT, 04 (D) tc^-t=k7tc. C FD + ^^fclK^fcift ft L X 'i -te -y 
h i" 6 

[ 0 0 5 3 ] 

tfOC Bf J>0T 2 tcfe^T. ^§of f tLT'itn ^*&T L A l£ tc ti . 13 5 ( E ) 
tc ^ -t «k 7 tc . k T C ) -i X fc* C p D tc ffi tc Z> . C C T* s C <?> C p D <7) 'i «fe -y h U 

<?> i t ^ * J A X N i t L X Wt & m -t . 
[ 0 0 5 4 ] 

)Xtc. ^^onHT^ 05 (F) tc^-t=k7tc. C PD ^ <^ Mfn ijm?^ Q p^ C p D lc $e 
Cp 0 <7)*T>y ^CfjJ; H)t< , $s M h ^ > ^ * 9 <n m & fc* C P D 
i^C5:oTi^^T\ C PD +tc£> o Mfn ituH^ Q^^TC FD tc ilf * tc^**J 

iff £'JT 3 tcfei^T ^ T ^ o f f lei L , C f D IcKM2 ft Mfn mnn Q p ^ «b & 
fa SO iS^f ft S ! % SI * ft i" . -fM L x :;T'!iC F [)MX^oTi^^T\ H ^ iz m a 
fi $ ft £ <7) ti S i + N i t & -5 o [3 5 ( F ) 14 . ^ o f f \zWi~tm&>V\M~&^\^X\~* : b 

o 

[ 0 0 5 5 ] 

5*. 13 5 (G) lc^-tJ:7tc. C pD^^tafntum^Q B ^ C s't'^iififtt^QA*^ 
t5. 

c :t\ ^jijT 4 tcfcv^T # T to f f icm l . c FD + c s izfL^zM%iffi'mnQ? > +mm 

3 X It C p d+ C § ) ^Xij^oTfe 1 ), $ ^> tc C p pj+ C g tcK fe* o ^ <b A 5X o T 

Kt^b, URSfc^A^^ns^HS!' + S 2 ' + N 2 (Sj* tS 2 ' ti ^ ti ti C F D 
i: C s ^^Mlt*tc «k r>T«/|Nta 2 tlfcS i t S 2 <^fft) t%% 0 Ulb (G) tt . ^ T ^ o 

f f \zm-?m^^m^^Lx\-> z> . 

[ 0 0 5 6 ] 

)XlC . ±IQ<7) J: 7 tc <f> T ^ o f f . <t> o n t L ttlT' ^^onUT, C<^7^ 
[ 0 0 5 7 ] 

)Xtc ±ie^«/^<^®«^ t u ^icifiLtcMos^ > - x -b> ^^#<^@^«^; 

o 

MWLM ( Hffl ±lti\m LT 4 M) <?>®« (Pixel) 6*"F u >f ^ttcgeg $ tiT 4? •) . 
&mM ( P i x e 1 ) tc titf x 7 h v i? 7. ? s R v T fbO ffll $ ft fcjffiift 7 -f > ( ^ T , <i> s , 
^ R . * X > fc - tiV D D fe J: r 7 7 > K G N D * t i^Tv^„ 

§ tB * ( P i x e 1 ) fc* «b ti . |ijy7 Ply x?SR H fei: VgB Ift => -i > C <^ S 1 +N 1 * * 
N1 , ^ s 1' +S2 1 +N 2 ' ^N2^ XMWZfi. ±iE^^7tc. Mfntu^^ff ¥ (Sj) +C FD ; 

a x ( n { ) . c FD ; -i x ( n { ) . mmz nrzmmmmmt^ ( s x 1 ) ft^a 

tSfo «gf <f ¥ ( S 2 ' ) + C F d+C S ^ ^ x ( N 2 ) fe <k V C p D + C s ; 4 X ( N 2 ) <7)4o 
coffijb'^ft^ft^o 9 >f $ > rT-^-tii^^ >f >tc^73^ftSo 



::t\ mm rnmnrn^- ( s p + c FD ; ax ( n { ) t j ax (Nj) fta/a 
c t a a . a r iz m. m -t % & 7 iz z n ^^m^^u^ mm~r > -7 d c 1 s 

[ 0 0 5 8 ] 

El 7 a . _hie<?-> j: 7 tc ai -h 2 ft fc&fa SuH^hi^- (Si) + c FD ; -ix (Nj) . c FD j 
ax cn j) . $ ft^tafnifuitmi-^ ( s 2 * > n^Mtafnm^fi-^- ( s 2 ' 

) + C F D + C s ; AX ( N 2 ) 4? «k V C F D + C s J >f X ( N 2 ) ^ 4 o <o ft ^ <t> %M ff 7 0 
1?§ T* <JS -5 o 

±ie<7>as*j*><b . taftitum^fi^- ( s p + c FD j ax (n,) t c FD ; >fx (Nj) * 
i|7>^dc i iz Aft t . z ft h ^mft^mz z t x c p D ; (Nj) * > -b >i 
l x taftfttimftfi-^ (sp ft'j|f)*i4. tafaitunmt^- (Sj) tts ^^icitvDT^tt'b 

n4A/D3>^-?ADC IK «k *) t» it 9 >i it L X t «k < . ADC 1 £ & tt "f ic T + o 

-fj.^m zntzmmmmnm^- ( s } * ) + &m £ ntzmt&fa-mmm^- ( s 2 1 ) + c 

FD +C S MX (N 2 ) t C p d+ C s ; A X ( N 2 ) * mWl -r > 7° D C 2 ic At! L . c ft ^> <o 
l^t$(oTCp C +C S MX ( N 2 ) * df- * y -te 4- L . 3 «b ICT > 7' AP IC J: *) C n h C 
s <^#Mit^lC J: o TStc LTtaftifum^fl^- (Sj) i: TO £ r >f > IC 11 m ~t £ Z t X * IS 
ftittim^fi^ tii^fnm^fl^-^ft (Si+S 2 ) S 1 *+S 2 , N 2 fi^-i:N 2 
it^lt. iSir > -7'D C 2 ic Aft~t Z>m\z . <fcglc J£ C XWirt h ft £ A/D 3 > ? A 
D C 2 , 3k:J:»)**l-?*lT'S>5"MfcLT s bJ:<* *> * VMi A D C 2 . 3 ~& akl~f ~f \z ~v -h 
n r ft ^ <7) * £ H i|j t > y° D C 2 icA^LT^ ii^ 
[ 0 0 5 9 ] 

13 3 </> 57 -f 5 > X * * - h tc 5k -t =k 7 iz, C p D + C s ) A X ( N 2 ) tt ffil<^ ft 
lchb^Tffi^tSJlc¥ < 5X#^ ft ffe<^-ft-^**lX#^ ft-5 *T*ietl^ST**>5 7 v - 

A > t ') F Mlc-MtSlfl LTfc§ v ft!l<7) ft **SX# ^ ft -5 9 -f 5 > n*7l-A>t 'J F 
Mft^iACU M T <^ * ft 7 «k 7 tc i" ^ . 
[ 0 0 6 0 ] 

±.ie<^^P $ ft^Mfnituiimi ^ ( S ! * ) $ ft^iitSfnm^ft^ ( S 2 ' ) 

jt\z^\^xm.m-f % o 

Sj \ S 2 \ a ( C p D ^ <b C po+ C s ^<7>^^f ^ffiit) 4? «k V (9 (C S *^C FD + C s 

^ mm &m\t ) a in r <r> \z «t o ^ $ ft § . 

[ 0 0 6 1 ] 

S j ' = S jX a ( 1 ) 

S 2 '=S 2 XaX(9 (2) 
a = C pd/ (CpQ+Cg) (3) 
(9 = C S X- (C FD +C S ) (4) 
[ 0 0 6 2 ] 

t^oT. C F D C S <J0 fft h _hlfi^ ( 3 ) is J: V ( 4 ) Jc^afcJc^iS^^^. ^-ft^£ 
_hlfi^ ( 1 ) is «k V ( 2 ) tcf^A-T * :U\ S j + S 2 ic St 7E L . giJ^SX# $ ftfc S j t 
IB] C r > tc H S£ i" -5 c t ij* X' B -5 o 
[ 0 0 6 3 ] 

iX lc 13 7 ic ^ -t =t 7 ic. _h ie <7) Jc 7 iz m h ft tz S i S i + S 2 <^> £ % h — 1i ~& M JR 

cfttctt. t-f. Si*n>;a-?CPlcA^Lx ^-36^^ L fcSitfi V 0 i: it«^ 
§c — ^ x S^Si+S^itL- ^^sElcA^l^ft. ±.ie<7> =i>^°U-^CP<JOtii^tc 
ftCT, S 1 i:S 1 +S2<^^*>' ; ?^ **]1JK £ftTtt^2ft£ 0 SmmfiV 0 tJ7 ^ h 5^ A * 
- K P D<7>#MlcJ£ C TtSftti Su<^^e**^^^ ft. IJittO. 3VgH}:t^„ 

BP *> . S ! ^ V o * 31 T ft t ^ ft li . W % . S j ^ V o J: 0 t ^J^ $ It ft ti\ 7 * h f A 
ir - H P D l± fi^ft L X ^ t fij Bf $ ft . S i ttl ft $ ft -6 . 

it lc . S ! ^ «b V o % 31 T IE t * ft li . BP *> . S ! * s V 0 «k 0 t § It ft «\ 7 ^- h ^ A 



ir - H P D \t flSft L T u & t $\ M 3 tl * S 1 +S 2 **£li^S*i-2><. 
[ 0 0 6 4 ] 

00 «\ I C MO S O - y t > ^ ^ -v 7'C HllcffM L , m$1]T>y'D 

c i j: ^7 u - a > t v f M^^^mm^^m-fT'^m.'t^. %tz. ±.m<7>&7\zmm 

7>7'DC 1 icov^TUCMO S -i > - y -fe > * f -v 7* C H _h icffM L T ^ J; ^ . 

fP7f-n^§<4^:ti)^, iiT>7'DC lteiV7U-A> ; E i ;FMCA7] 
-t-5l!0k:A/DUL£*ffv*. ii7>7"DC 1 <k v 7 u - a > t F M J7i 1% % ^ ^ 57 >u 
Z> Z b t>*lt? I C <^ q . ffl u £ A / D ^ > _ ? </> A 7J U > ^Mc i± T . 

7F m tk<7> t > 7° ic «k *) a m L x < Lv\ 
[ 0 0 6 5 ] 

_LK<7> Jc 7 tc . *II»CM0 S >-^-b>^k:4?v^Tttx 1 o <t> lB ife *> *J . 

i 7 >f - ;u h n\z . tafnstim^fi^- ( s p t m^mmmt^ t mm^mnm^-^^ ( s { 
+ s 2 ) <^ 2 o <?> it ^ &m h ft z z t \z & *j . ir^i:7th / ^t-KPD ( c pp) ;b*ta 

fn*> § u it? titcfiv^flg-?*) o fzfrt*! 2^ ¥0 ISf L T , S j i: S j + S 2 <^ t *> «o fc>*3iJR 
f £ c b iztc 2> . 
[ 0 0 6 6 ] 

13 8 (A) It _Lffi<7> J: 7 tc LT§iC p])*fflv*fc t £ <b ft£ W$f&^ffl*t7fc£lc *t 
LT7*n >y h LfclHT'J) ^ , 3 *Ui -ft"^ S j lc ffl M ~t & . — 77. 08 (B) ti#MC FD + 
Cs*fflv>fcfc§ tcf#^> tl-sm^fC^fflttTuMtCxt LT 7-a nLfe0T*9> 3 tl It it 
^-S 1 +S 2 lcffiii-t§o 

#Jx.«\ l$ftV ( (ItttO. 3 V) t LTv 3 tl J: 9 fficMMJTli m 8 ( A ) T* 
7jk£ ftZit i^fflv^ fSMMJTMiHI 8 (B) T*^ 3 tl § it ^ S !+ S 2 ^ffl u £ . 

C<7> § . Mt*7 7 tc fcv^T ©MS Sialic MXNiose frMft Z fc*. Z ft It it 
l<7>jji)*m^S [+ S 2 =k *) < . i&BaJSMTlifi-^S ffli"^<7>T 7 ^(X^At 

0 4 g)$Tii^ out u § 3b». 3 <r>ffii&lz A3 Bute C po+ C ^m^tzit^S j+ S 2 tc-t7] "9 
i£TLi7^)T\ C FD <7)|Sfnmf7><7> tt«b o § <7)I^#^-g[t 4v^artp tin fij^**$> § 

isfc. i5iji*^mfi v 0 *»tt^ out t x mmmiiL<7)j5:ffi-&x° c FD ^m^ffc t c FD + 
+ s 2 * ffl ^ ^ x f 3 ^ n a 4 u . 

[ 0 0 6 7 ] 

13 8 ( C ) It. mS ( A ) f§I C p ^ fflu J: S 7) 7 d - f o r T ^ 7 ^ - y 
a y (nmi± tffllttilcltLTT-D'vMfcr^ ( C F D i: ^ 7j7 ) x 0 8 ( B ) iz^-f 
§lC F [)+C s tfflv>tt§^7n-f -f > r-r 5 7 a. - >> 3 ><^«JEE^ffl?t7feaic>rt L 
T7-H7 F Lfc^7 7 (C FD +C s i:^7J7) ^SfeT^L^IIlT-*>So 5: ft*? ft. 08 ( 

a) fc m 8 (B) \z^-t y^mm%ct^mj±iz^mLrz^^\z^m~-t^. 

fzrzL. #»C FD + C S *fflv^* t . [B] CTtB^Mtf LT[B] CStttfTt C g<7)y># 

ffl^ttx ±ie<7> <k 7 tcs^mfi o . 3 v^^^.^ ^X'^nrnf^mx-itc^x-m^Lrz r 

57<o^fS 1 *ffln, 0. 3 VSeiS^iSSlTtt, C FD + C s t L tz ? => 7 c7)-ft 
^■S ! + S 2 ttfl viiTffluS. 
[ 0 0 6 8 ] 

*^UftZm<n CMOS > - -b> *fcoMf& t _hie<7>«ifF7^vS ic J: iua\ *ti?tiJ 4 

x&^-^y^Ji Lxmhftrzmfam-mmt^- (sp htafn^m^ff^tiitainm^ff^ 

<7^fn ( S ! + S 2 ) 2 o ^> -ft ^ ^ ^ . 7tF7U-FPD ( C PD ) L T It tl 

a is ?a itom mi ¥ (Sj) *«fflL. Mfn l t v ^ ti a ^ fn to m ^ f i ^ t mMmmnm ^<r> 

in ( s 1+ S 2 ) ^f* fflts. 



z<r> J: 7 \z. y * h 5M ir - H P D**t&fn L X ft vWSMSfMftlc fci^T U 7 

v > -b^ Lxmrz^mmnnm ^ ( s j) izx^mmm. ms/N\£-&m n-tz> z t &x 

<ba$n^,7fem#^*f*§Mi^TlC J; "Jiff LTCil^KUtl, _hK la] tile 7 a'^^rt 

>-t^ LTt#f-fi-^ (MftHum^fi^- 1 mt&fanftm^ofa (S! + s 2 ) ) ns 

[ 0 0 6 9 ] 

*H]fe^flg^> cMos^-yt> + u, _hie<^ j; 7 tc i^m&m^mm^ r i-f -r tc mm 
MJgflti"?sfftB$w*#3!i l ftu. ip *> „ 7 v - u fc**-^ \z n-<r>mnnm\zmn l 

* x 7 a - -f- A 7* 7 s a y a. - a > F D <7) "J - ? ( F D ') - 7 ) icouT^ * 

mnfttmn a > - x* ^> ^t*& c fd + c s ^sxMi ^•^®Mfnm^+ 7 * h 5M a- - k p 

D ^ «b <?> Mfn t * o T F D — ^ <7) m?^ «k 9 & 7^ ft ^?»f » ^ SX 9 fft 7 &i \z%&co 
X. F D ')- ? ^l^#^Sl7-|tv^ £: 7 fU^****. 
[ 0 0 7 0 ] 

m ?. mMMM 

^mmmmit. m 1 mm%tm\z&z> cmos^ -x -t^ ^^mm^^iWtm 

0 9 (A) li*fSj5Wflg<7) CMOS-f > - x -b> 1 #J<?> 1 iS* ( t: y -b ^ ) 7><7>V 
i0S§0T'l>4. ^Wtolc|gi<7>#ffi0g&|gfc|^*tT?*>5a*. ±i h 7 > y* x ? T r 4 
i^IHf 7>y x?Tr 5 <o|fl§c^Sft 9 . IjR h 7 > y* x ? T r 5 ^ i|i§ h ^ > x x 
9 T r 4 <7) _h&flj lc ge H L . i# h 7 > y X ? T r 4 ft 71 % Ht5 73 => A > o u t lc }f ifgg L 
fc0 JIB 

d <7> Jc 7 ft ff M t -t -5 3 t T » illF 7>y x?Tr 4 t > 7° <7) r > ^ _h l-f § C i: 
[ 0 0 7 1 ] 

0 9 (B) [i*Ite^l^)CM0 S > <7>ftH<7>^iJ<7> l lS * t> <^> V fffi 0 

h 7 > y 7s ? T r 2 x ')t7h h 7 > y x 7 T r 3 . illhvyy'xnr 4 . H 7 

> y 7 7 T r 5 <?) 5 7^ h 7 > y X ? ICOUTs n ^ t ^ * M 0 S F 7>yX7^pft 

^*mo Sh7>v7 

Z nt «k 9 . * - >l 7)5t^tiiH<7) >f > - i; -b > ^ % . #U x. li y ')3 > £ 

ii: L T p M * ffl x^tz. M a ft t \z *F ® T- £ . 
[ 0 0 7 2 ] 

ftii<7>fi/s;ttiii i m&rim\z&z cmos^ tmttnifci&t-t & z tu*-z% 

* n ike^ as ic-&£ c m o s a > - x -b> tc j: tia\ ^ i mummt mmz. v it v ? 

•it-KP Detain LTu^v^iMStlitfevittt ) -i y L T % Tz M In hO 

m^ff ^-ic J; ►) ^SS, ^S/N ifc*<# If -t* - i: <)*T§ . 3 «o tc y * h ? A ir - K P D 

=k o mm u z ti^sx »j Aft. ±.ieiB]+iuc ; ^ x^^^>-t^ LTiti^ (tafn^m?^ 

ft t®«afom?^fff ^<7>ft) lz «k ») . gS/Ntllf LT, M M S PJ ic 5M + 5 >v ^ u 
[ 0 0 7 3 ] 

m 3 iMi 



m 1 o (a) i$*mMJ&i&<7> c c d a * -^ *f<?> i m<?> i mMfr<v^ffiMmm-z& 

IP . ^ vi ^ * V2^ 2 fflSEiA-t 51 1 ^m^*S^KMg&C C D 1 t m 2 <?)t^iS^ii 

g&c c d 2 ^-Sis^ft ic^# Lxiea^ 7tf^^t-FPD am i ^t^ri^ii 
kc c d i tcitmfi^^ ti. m 2 ^tss^rsi^c c d 2 ic^m p- ^ > 57 x ? t 

r 1 ^ L T ^ £ *l T £ 0 
c CT\ m 2 <?> ^feI?§CCD2tt, 7th r^t-FPD fr'Mfti LfztBlzv 

±ie<?>«fiK^c c d -i > -^-b>-^icfcv^Ttt. f&MSfjj^iafnBufi-^^m 1 comnffi 

SmmS&C C D lie J: *) iILT C C D^Mlc J: 9 ^ ft L . . mmmm<^mm^ 

C D 2 M W] IC =k 9 f i'iAtilt'b^T-*^. 
f&MSffl^>Mfn guff ^ i: x 7 * h ^ i ir- K ^ ^ iffiti £ Ttm^^fiSM J?t^ [c J; *) W 

[ 0 0 7 4 ] 

13 1 0 ( B ) l$^mMftim^ CCDO - ; J -b> *t<F>fo<F>®\<r> 1 [IjiSly>c7,#fjffi[Hlj&|lI -cr- 
ib -5. o 

i? i iim^i^ c m o s -f > -^^>+Mcfcv^T. ©Mj^iij^iafnffjff -^-^^ i <^nn 

^^il^C C D Uc i •) LTCC D<^,ig©nc J: 9 ^*JiJ-t*jtfiK i: L 4j <t> lc ffl ^ "t 

5o ^MSffl<7>i§ISSfn It^&M&lH L li , H 1 mM^mco C M 0 S >f > - -b > ^ tc felt 
£ ft ^"iro * tti L i: Is] +1 lc ff 7 3^*?^. 

^ i 7 ^ - is a > F D fe J: ^fi^MH^ C $c?>m^Wm h5>J>^Hr 2 ^s£t+ & < 

[ 0 0 7 5 ] 

% 4 £M 

*#s«y«iui. i? i mmfzmiz&z c mo s ^ > -s7-b> ^^iffi^<?)iHiKffi^^^^L 
mil (A) a^mfe^flg^ cmoso - 1 #y<^ 1 iij^^<^#ffi0^iiiT- 

Z <D J: 7 W^'^m L «: <b {±J Jj~t Z> Z t T« . ^ISfii lc xt § . 
u > ^ fb^S/^T § § . m fc x 7th D <?>tainj£^ tc fev^T ti . tafn^uff ^> 

[ 0 0 7 6 ] 

mil ( b ) i$*mM¥fim<r> cmoso - ^<7>ftii<7>fj<7> i iij*y><7)#fffi[Hi{^[ii 

ttiS^ti^tl. h 7>y r 6 , 7,9, l 0 **il/jn £ ftfcJI3J|g-?*> S . 

3 ct> «k 7 \z tt®L^tm L * «b ft 77i" 5 3 t T« s ^MSfeff tc B . E ^ A +■ 5 -v 7 

*T C s *>*/Jn <TtE^O. -v 7 u > fblc ^ i" 5 Z t **T* § § . 
[ 0 0 7 7 ] 



s mi 2 it 1 m m frco^mMV&mxdbz * 

&mM\$ . yc^^ic l Tjfcmn^±f%te ^ umm-t & y * f 5M k p d . 7tf/ 

1 t - F P D ^'b^Ttm^^fe^f £te3£ h7>yX?Tr l s KM h 7 > y x ? T r l 
^il DTTttt^KI ^^7n-f{>^f 0--y3>FD, M l/J fF Bf lc ifu 15 7 

* h 5M K <Vilft & t^^^^H tslftgilf C s . 7 n--f- >f y 7"? a y - 

a >F D ^fi^MlH^C s <?)#^> x * ^^^^^7ct±^SiJi-§^ffl h7>yx? 
T r 2 . mmB&M^- C s lc itftlt^ L . ^Fi h^>^^nr 2*^LT7P-fi> 
7^* 4 -y =l - *s a > F D IcJf^cL Tmf&$ ft. lft§Iif C s fci V7p-t > r? 
•( 7 ^ - y a > F D ft <jo ^ |# tii -t -5 <^ -b *v F H v > x x ? T r 3 * 7 n - -r- 

> 7 f- -r 7 ^ - x 3 > F D 1*1 co Ifmffi MR -ft IC if f£ -f -5 it 4@ h 7 > x * 7 T r 
4 . «k v. Jt4@ h => > v x ? \zmffiLXJ&fc $ ft. ilj^^alKi-^ 7ca6^iliR F => > x 
r 5^t§/&2ftT:k*K obft§5 h 7>y 7?|(?)CM0S^ > - x -b > -t T 
3 o #J x. li . _h 1C<^ 5 o co V => y x * 9 it -f ft t n * * * >u M 0 S F 7 > x x 9 h 

[ 0 0 7 8 ] 

ft $ ft X is *) . § m m \z is x . ii F 7 > y 7x ? T r 1 , Hi h 7 > y x ? T r 2 > 'i 
-b -v h h 7 > y x ? T r 3 ^ V- F fi ic . 4> # s , ^ R <^ £-£BfA 7 ^ > ^ff^c $ ft . 

* fz s iiK h7>yxnr5or-F tc a ft >• 7 h u ^* x ^ ^ ^ m$h $ ft -5 ta^]g 

JR7 ^>SL (^ x > $ ft . 3 «b ic. IfiF 7>y A^Tr 5^tH7]IV-x • K 

u > tc tt; 7 -i y o u t ifgg $ ft s HI x y h u x x 7 ic J: ») ftijp $ ft t m £ ft & . 

If! h 7 > y 7s y T r 5 , ,11 ifi 7 >f > 0 x tc o T \t , mM<nMH. IE MUM ff i'Tl 

§ jc 7 tc s 7 a - t=- >f > r >f 7 a. - ^* 3 > F D <J0 MJE ^ S M S. * ffi lc m # ft «k 

[ 0 0 7 9 ] 

13 1 3 It _hie<J0 7tF7-(t-FPD, iih7>yxnr 1 . 7 a - t=- >f > r ^ >f 
7 ^ - y 3 > F D ^ Sfi F 7 > y x n r 2 t' J; DfS?*SM*T C S lc ffl ^ -t ZWk^RJ * 

* fyy t'HT'i)5» 

7tF7U-F'PD lifflM&lcv^ * ^> >- ^ Jico^m C p D ^li^ L . 7 a - ^ ^ > 
-f 7 ^ - x* a > F D is J; VSftSM^T C sttffl^ti^ ic-i^v^ * ^> x ^ >icn^m. ( C p 
D . C s ) ^«/^-t^> 0 

3 z X s h5>j;xHr 1 is VSfft h 7 > y X ? T r 2liF7>yX^on 
/ o f f tc IS C T 2 m & & U *) 7 -5 o 
[ 0 0 8 0 ] 

13 1 2^fi@K0t0 1 3 ^) # f > y t i 0 T-liaO $ ti ^ C M O S ^ 

- ¥ -b > <t> gg t^J/a y£ tc o T i- ^ o 

1314 (A)lJ.18K|7-f>(^ T , ^ s , 0 R )lcEP/]D-t^mi±^. on/ / off<7>2 
mil. * x lc »± 3 <b ( + a ) t 3 L fc M ^ t 

- h X 3h & o 

IK $f]^ -A y <t> T \z EP Tjn -t -5 mff 14 O N / 0 F F co 2 m fi X «t =k * *n < 3 ig 

i: L 77 * s 7 + h r -f * - H P D 6* <b 32 ft * m?^ * =fc ^*KllC7D-f i y 7 + ~y 
--x a >F D t Sffglif C s tcfflJSLT^ffi-t^, c fc S. 
[ 0 0 8 1 ] 

* . 01 5 (A) - (C) «k V m 1 6 (D) - (F) \t9^^y7*^-Yco&9 
A 5 > r ic it -5 # t > x ^ >i miz ffl ^ -t -g, 0 

[ 0 0 8 2 ] 

* -f . 1 -3 <7) 7 >f - (IF) wis* *l tfcuT, <t> o f f x * s tonhL/;t 
iT^j^ontLT, i7 ^-iFT'^CfcTtStt^TiltiLT 'i^7 FL, T j 
iCfev^T <^ R ^ o f f t t5. 

C <70 > § . 0 1 5 ( A ) tc ^ -t =k 7 ic. ^^o n hioTi^<7)T*C F [)J: C s ^lnn L 



tz ft M t & o X is *) . 'J -b f f fit tc ti M -te 7 h ifflc ff v ^ s k T C ) A X ft* C p D 
+ C s tcfE^i-^o ;:t\ c <t> c F d+ C v -fe 7 h u ^ ^ ^o-ff ; x N 2 ^ E t£b 

A ft f o 

[ 0 0 8 3 ] 

#ac. wmmmr Lr 7>m . 7tKu-np dic^^t^^s n-STtm^sfii-s 

. Z<nt£. <t> jiz o v»T li (+ a ) Ifl-a t L T C ppi: C ^m^mM^: t>-f friz TW Tfc 
■5*Jil±T*>*jg£-Jctt. 13 1 5 ( B ) lc ^ «fc 7 ic. 4> p^ ( + a ) ^¥ -fe i: LTbf ^ 

C <7) J: 7 IC L T , 7t m^ 1 ft* 7 * h 5M ir - K P D % f&fa 5 ■£ 3 M W T T* -5 JS lz It C 
p D <?> AlC7t«?^fft*Sf* L . >tmT ft* 7 * p ¥ A -fr — K P D fcflBft 3 -t± £ SEl _tT *> § ig £ 
\Z \t C PD lc^n^T C p d i: C s »c t }fe^?»r ft'Sfti" -6 . 

015 (B)ti. C PD ft*£&fa LTfc 9 . C PD lc ISfn hu*?^ Q gft*S?* L . C FD i:C s lC3i 

tSft^?nf Q A ft*ilt?Ji LTUlltlt^t. 

[ 0 0 8 4 ] 

tfac. iStifBTLT^^Tf C * ( + « ) ^fift-'b o f f izm L. $ <blcBf#JT 2 lc 
fev>Tx 4> o f f tLT, 01 5 ( C ) tc 5jk -? J: 7 tc . C p pj i: C # f > y >l ~& ft 
SiJi-^o t § . iiMftm^fQ A ft*C FD i: C g <?> # M it lc J£ C T . Q A p i: Q A 2 k: $ 

hi, i:T\ ififlSftiMi^ — g&Q a p ^f^l# LTv^C p D <?"> v -oicom^'Z ) A XN ] t 

[ 0 0 8 5 ] 

#ac . i^ontLT^ 01 6 (D) lz^~t <k 7 tc . C pD^^tSfaltOfSSr Q B ^ C pplc 

C p d<t> # t 1 y ; y * >i ft^ C p d «k ») «t S < x $5 M N ^ > • x* ^ ^ <^ ifi fi ft* C p d =fc *) m 
<4^u^f> C PD +lc^o fe«afnHO«f^rQ B ^^T C FD lc -5 Tt^m^lEM^ 

tfac E^gijT 3 lcfcv^T ^to f f izm L . C FD lcS^2 tif-tafnttim^ Q B ft^^fn 
Bum^fi^-S i^lrc^ft-to fIL, C FD lc titafn Hum?^ Q p i: iiiafom^^-g^Q A i <^fn 
^m^ft^SLTfc 1 ). ^^icM^/c^tl-gxJOliSi + Njir^^o 01 6 (D) It. <f> p 
^ o f f tc ^ f hO <n ft M% ^ L T „ 
[ 0 0 8 6 ] 

$ 016 (E) tc^-tJc7lc. C ^^tom^mnn Q b i: iitain^f^<^-gPQ A x <?>fn 
f^<?>-g|5Q A 2 i:<^lntJ^SijBU<?> 5fi tain m<Sr Q A C«St«f)'?, Cppi: Cj^iSnLtl 

t^tu t 4 tcfcv^T ^ T ^ o f f izm l . c FD + c s \zmti*zmmffinffiQ%+mt& 
mm^Q ^^m^mn^m^s itmm^mnm^-s mt. z 

z t? i± C F d+ C s ) A X ft*^ o T *) . 5 tc C p D + C s lcE ft* o tit ft^ *SSC o T 

kh^, ^r^ica5c^/-i$ti^^as 1 , +S2 , +N 2 (Si ' ts 2 ' a^ti^tic FD 

i: C s <^g«lt*lc «k -DTiSS/MgWd tifcS ! t S 2 <^fft) i: * * . 016 ( E ) It . 4> 
of f izm-fws^ftM^^ LTv^i. 
[ 0 0 8 7 ] 

Jii _h T 1 o ^ 7 -f - ;u K (IF) ft*,^ TU iX^7 FtfoT, <f> T ^ o f f . 

o n U fc;K«JT' ^p^onhLT. 016 (F) \Z^~f J: 7 lc . ffj <7) "7 >f — ^ FT' 
^ D Ttm^f * ^ T J* ft t T 'i-b-v ht5. 
[ 0 0 8 8 ] 

±ie<^J;7lcLTf#^4o<^ff^N 2 , N j . Sj+Np S) ' +S 2 ' +N 2 ^b, II 



^•^ft (Sj + s 2 ) ^#^o fiaftHT*>s ^ia?n^T*>5 jc o t . v^-r *i -d % 

[ 0 0 8 9 ] 

_hie^iiBHlcfcv^T li. 7 -f XN 2 ^I^^ft LT7U-^>^'J IcSft LTfc§, SHI 
ft ^-±f&m iz % cr) ) >\ x N 2 ^fllffl LTi^ iiMftflf ic lifl&ft BO^T^ + iit&fnmmc 

[ 0 0 9 0 ] 

* . 0 14 ( B ) t^t? t - hlctoT,Ii$1f4 3t^T*§5 0 IP *> 

s 13 1 4 (A)<J05M5>X^^-McMLT. & 7 >f - ;u K <?> V «te >v h tft if ffl W * 
^ j^onfctSliWtSltTv^Ztij'SiS. 3^)Jt^. C p[)*^m^ * T filmic "J 

±iB^ffe. ^#^0 ifti. n i munmt mm 

[ 0 0 9 1 ] 

mi 7 ti*n«£^jis<7> c mo s mmB.mmw.iz is . y v --i-mwmB&mr^mm 

L fcig 1 Bj* ( t: * -fe ^ ) t><?7 MT^F0^-fT'3b5. 

0 <?7 =k 7 ic ffi S L . ^th7>yXHr 1 h 7>y x ?T r 2<7)S^)7n-f o 
-f 7 a. - j> a > F D £ h 7 > *J X 7 T r 4 60 r— h £E*&W 1 T'ffM L . £ h\zh => 

>yxHr2U7>yxnr3 n <^ as ic ig t Mfi#M*^ c ^ ±.mmm^mm 

C<J0U -fT^MCfcl^T. ||h7>yXnr 1 <?> * * ^ <7) . 7 * h f >f * - 

KP DlT*lA < , 7n-fO r^O^-y 3^FDlT*i< *-5±7lC^t?*lTv> 

3 >|JlCt-^'-7n-^ t^T'll., — 77 x 7 n-f -( 7 T'r •( 7 i-y 3 >F 

DlT'R < tli ; bX* . 7n-TO^T^7^-y 3 >F D<?)§1^^^ < U : J: * s 

Tlx 7 D - f 1 > 7t ^ 7 ^ - y 3 > F D 4 1 IC Iff L « ftf tC ft" "t £ « <7) ^ Kjlfrg % 7v 

[ 0 0 9 2 ] 

^mmmm^ c m o s ^ > - v -t > ^ ic * *i a\ mi mmw^m tmniz, ^n^n j a 

<7)fn ( S i + S 2 ) <r> 2 o <?> -ft & h . 7tF ( C PD ) ft s t&fn LT v^ttti 

i^f&fniitim^i ^ (Sj) ISfn L T v^tititafnHum^fi^- i: iitafnm^ff ^-<7) 

in ( S { + S 2 ) 4Sfflt5. 

c<7) Jc 7 ic. 7tF7^t-FP Detain LTv^^vMfiFI)^»filcfev^T a 7 >f X^^r 

^ > -t^ LT#fc«afntum^f<t ( s { ) iz&vmmm. ms/Nitsmw-tz z t **t* 

$ «b tc 7 *- h r -i if- H P D L /iHM)^»ff ic 4? v^T li . 7 + h ? ^ ir - H 

LTifcii^ (ia?nH0*^rfi ¥ Villain m?^ ft ¥<^> m (Sj + s 2 ) ) tcj:^. is 

[ 0 0 9 3 ] 

^mmmm^) cMoso-yt7 + a, _hie<^ «fc 7 tc <&Kajsffi^flSJS* T»-f t^ia 

* T <^ ig /JD ti S /Jn Jfl] i <b tiTfc 9 . -i X<?>&±&1H < 

$ h \z . E 7 A + 5 -7 7 u > • it^^M-t & 4 * — is •+ <r> & 7 ic^iSl i: 

Tv^«T\ Ifl iBj <^> }S ft ic »t W FE ~t Z> Z t*«T§§, 



S tz . 7 a - -f- 4 7 =? A 7 - i° 3 > F D <r> 'J - 9 MWl ( F D ') - 7 ) iCov^Tt, * 
mm^m^ 4 > - ^ -fe> ^tTli C FD + C s^M'J^f -^^ii^fn^^+ 7 * h 7^ t-KP 
D fc> <b <r>m^nn ^i'oTFD'J-^ c^fl:^ =k 9 % ^m^fi^lX *) f& 7 «k 7 ic 4- £ <7> 
F D ')- 7 <7>|£#^<Sttii^ t \> 7 fU^fc***. 

* mmmmco cMos^-yt>^n, mi mumm tmniz. p d v * 

[ 0 0 9 4 ] 

^nife^flg^ cMost>^u, _Lie<7>f? i 5 mnftzm<v c m o s -t > ■ ic tj^x 

i) s TiSCMOSt>*T-i>§ t 

El 1 8 ( A ) « . ^HJte^JIgk: fl5CM0St> < t^)7P-f ^ > -f 7 zl - a > 

plOii (p-wel 1) 11 LOC OSSlci^tfLy n ><7>j?| 

^ #flt*feiSfli 2 0 T*#8t3 tiTfc •) . ifl^ fli 2 0 ^T^lcfflili-S p M ^ i '1- 1 

D + l^i;it|l 2^ff^$tlTv^. X tr - * i: Pf litis L O C 

o ftmmmm 2 o*>m&2 0 a^miz^. zhtz% v^m^m^n^ 1 2 a fc*^ 

$ tlT § . 

^IMSIK 2 0 2 0a ^^pff^^HBt^KiM LT, pl9xil l Affile 

mity 3 > * ^> * f- b iSl 2 3 ~k A l t * ') >■ ') 3 > <o r- h mti 3 o $ 
tiTu§. r — h ms<^ iijg^tc a „ m \xm it >■ >) ^ > 4 h-7t-*7^-^3 0 a 

Jb*fl^j£2 tlTv>£ . 
[ 0 0 9 5 ] 

r-hfS3 0i:|f^ilfeil2 0w|(7)pl7iil 1 <n m Ji fc . 7 a - ^ >f > 7 
t> i 7 a. - ^ 3 > F D t % £ n+M^ii#«lal 1 5 i»*^§nTv>5. n+^^i»#^iaX 1 

^iaX 1 5 b <*>*g*a><b<B;}gJg^*fc4&4Ki& 1 5 a fc*t± LTv^£. ufc«5LDD (ligh 
tly Doped Drain) ilh^oTv^, iHT^8£*fe*ftJSI 2 0<7>5^g£2 0 afi^fcJ: vr- 
ht«3 OSf icfc^T, M^fW^iaU 5 a t>*mj-frMt&mm2 0^m^2 0 afc 

«k v y- v mm 3 oflt, * 0 e < 5 ti t us . 

[ 0 0 9 6 ] 

r- h mm 30, n +M^i|#^ial 1 5 is =t ^Bt^^fli 2 0^ if^SSUfft 

b i)*lP ^tiTfc 0 . =i> ? ^ h 60JKgPT*>S n+M#i|#^^ 1 5<^±Hlc. T i S i 
IB (*>SvMiT i M) 4 1 i:T i NI4 2 3 tlx ^<^±Jllc =1 > 7 * h ^J:1^6iA^ 

T* 9 y r x t > 7' 7 74 3 <>* Jf2 j£ $ ti T -5 o $ *b tc 9 y 7 x ^ > 7° 9 7" 4 3 tc iSLt 

lal 1 5 t m C mil U'oTu5. 
[ 0 0 9 7 ] 

0 18 (A) lz^k^mm.^ 7 k~t Z> CMOSt>*?tt, LOCO Slfe^ 1 ^BtijfeifftJg 2 
0<?>'*-Xfcr- ^7>T§Mc^ p+M^il^H^ 1 2 a ^ff^^tiTv^ n+^^ip^ 
^tsll S^'LDDlSt^oTuT, n +^4 £ i»#^lal 1 5 7>3^g|K iff lc 7. h u 7. 7) 7^ § 
uLOCO S^T ^Bt*6^fli 2 0 77^-- XtT- ffiffiT^t^I + ^ifgft^ tlTv^S c i: 
h , n + ^4 £ i|#«li 15 (7 n-f -( > i^-r*^ 7 a - y 3 7 F D) tc 4? It * V - 7 * 
Jfl] M ~t Z Z t i)*T'§ So 



i m fe» ^ 7 ? 7 V F*3 <7) * tc 3 tl T US <J0 T- . ^ h U X ^ jfl] §lj L . 3 tl tc «k o X t 'J - 

^iiltsct So 

* . n 15 (VO-fO^fOi-yHyFD) £g 1 «k 7 tC . 

|gjflH£<7> ±J8E*ft 4 4 £ tlT 9. _h IB S£*S 4 4 tc «fc S 7- - ^ K tc «k 9 . 'J - 

^^JKBfc&Sn+M^iSttSBtlSl 5 (7a — f^/f ^7a->?3>FD) 7) ft H ^ 
^;tfL^«!Ji-s C t ^T* § So 

_hie^ =k 7 lc . n 15 (7B-f^?'T'^7 i -^i>FD) <o M - 

[ 0 0 9 8 ] 

1318 (B) 4? =k V 0 1 8 (C) It. Ell 8 (A) t^t CMO S^> ^^itlg^ 

13 1 8 ( B ) \Z7jk~f 7 tc . p!7x^ l l (nMTftMffit&lz . * * * ^ * h -y 7° t * 
S p 1 2 tLOCOSSlcJ; ►) 2 0 L . 3 «b tcf?t^ 7> 

iMfiljl 20^) X tf- ? TSPKifcv^T t p 1 2 a fcJISffc-* S . 

<x ic . #j x. ixmmitte ic j; p^7x^ i i <^ m m tc r- h m&m 23*^*1, r- 

h 3 0 7 - >ff^ L t . r- h mm is «k Df^T^HIIfe^^ 2 0 <?>^- x tr- * tc 
ck *> tiS =k 7 tc. nl^ipttt^a^DP 1 * t>aAL, f&ItJt^M^ 

4B« 1 5 a *f^t5 o 
[ 0 0 9 9 ] 

iXic. 0 18 ( C ) tc ^-t =k 7 tc. #J £ ti C V D ( ft^Mffl/^m ) v£ & ir tc =k *) Affile 

mit~> ') =i > • ^^fli l . x 7 * ^ v 7 z tx. y- v -mm s o <r>m&\z ^ 9 t 

-iU^-f 3 0atf^t«. ^-X^-?fc^&Sli^li^tti-£7tcLT* 
^ ^Bt*fei^fli 2 0 ttlts i^p^-y iay^MP R^ffMt§. 

_L!fi<7> -4- H ^ * - ;u 7. ^ - 3 0 a U 7* 7. h jg p R tc «k *) m W>frW£ £ tl S =k 7 tc 
x n l^)i|ftt^itD P2^U>ftAL, ^tgJg^frfc&ffiisfc 1 5 b 

±.ie<^ifitc jc *j . r- h iem/cH-t*& < . Locosif^i^ii2 oitcuv> 

T t L D D tilt tt5:t b*X § S o 
[0100] 

YK tc . 0j £ it C V D tc «fc 0 ^ffi tc g£fL7 V =i > % /£fli L T H W^fei^fli^ Bf£ L . » «b 
ftfcJBfflijfeiliJglcttLT. n+^^i?#^iaX 1 5 tCjg-tS n>?n ^fflP L «. fj £ li 7. 
^ 7 9 l ) is T ft tc £ \z =k *) . u y 9 ? V \&m\z T i S i JS ( *> S vm± T i M ) 4 l^ffM 
L x $ibtT i NIB4 2%0*L, 2 <b tc 7 > • r 7. -r- > 7' 7 r 4 3 & n > ^ 7 h tc 11 <S6 }A 
^T'fMt5. 5 ^ tc . ^ijx. tjr^!MW»tc J: 0 . n +M4 £ i|#^1bI 1 5 7 «fc 7 $ 
T_hJBSe*l4 4^ff^L. 018 (A) tc ^-tffij© i: S . 
[0101] 

*mUMm<r> C M O S -b > +Mc J: tl ti\ ±12 7) &mMBm km ft tc . tc E r >f 

+ ; 7 ? u > ^* fb^ II? § c t ic fin jl x x 7 n — t- >r r ^ -f 7 ^ - a > • — 7 ^5ft 
* 40 ~t S 3 t **BT m k ts: o T u s o 
[0102] 

^uste^agic # s c m o s -b > a . ±ie<^ m i~$6 mmmm^ cMost>^i:fe 

T . H Ift 7 >f 7 • T tc EP /]D f S mff ^03 (A) tc ^i" J: 7 4 ( + a ) ? ^"f ifS-fe i: 
S c fc sfir < . o n / o f f 2 If 11 <r> & X . mft <o mm m lc te u X 7 ^ h y >f ^- - h ^ ^> 
ffi tl S Mfof ^ 7 a - t- ^> -f 7^ — 7 ? 3>-\i:XA — Xtc 3$t] $ 1± S C t S S 49 
it i: LfcCMOSt>*"?fc«. 
[0103] 

0 19 ( A) 4? =k ^0 19(B) tc^i" C M O S -tz > ^ t± . il h 7 7 7~ 7. 7 $5^ 
[0104] 



mi 9 (a) it. ^mMKzm\z&z> cmo ^^-m^mmmx^b *) . 7 * n 5m 

t-h'PDv Iih7>y*xnr 1 . "7 n - i > X ■f' >r 7 zl - j> 3 > F D . Iff F 7 

> y X H r 2 <7> lc ffl ^ f -S . ill h 7 > y x ? T r 2 tf> V - A K U -f > 4 § n + 

i 6 a. ^m^^mm^mmr c s tcjt^3tiTv^*. 

3 CT\ Ilh7>yxnr 1 <r> X- V MM 3 0 <r> TW>\z 4>M+ & Hffi fc* <b pff ^ 
<7>^$*T*. nl^il^^i 1 3 i: n+M^ii#«iHl 1 5 ic-g&M&S «k 7 fc * nM^ii 

±iB<7>«itk:4JUT It. h7>yXHr 1 jA^^ * *'Mb3 tlT4> 9 x 3 

3 t lcffl^i"£ 0 £e:oT. IKIft^ >f > <£ T lc0 3 (A) <r> (+«) T^-tUft^ EPfln L ft 

< T t x Nf^*f>y tA^ISCti) 1 ?^ <7> Sft Iff \Z 4? V* T. 7 * h 5M * - K 

fc* «b 3S *l 5 ^?of t7B-forf^7 i -y3>'\tXA-Xlci|^5:!: fc*T* § 

§ . 

[0105] 

si 9 (B) a, ^%mmm\z i4CMost>^^-i^ifffl0-?*D, mi 9 (a 
) ^)CMost>^t [Bj+iic . mm h 7 > y x n r 1 <?> x- h mti 3 rg&tc 4? it § 

*flR*>^fflfc><bffi£<?>Se£ n^i##iM 1 3 t n+^^4i#^iaX 1 5 ic-gBfift 

§ 7 tc x n M^^^Hsl 5 0 $ tlT u § 0 £ [c$eM h^y^Hr 1 <7) X- 

Ftl3 0^)T^««IT\ 7th7^t-FP D<7>ftJllcff2/£:* tlTv^S p 

n M^^tal 5 0 t p 1 4 *>*Jf2fiK£ tlT u § 3 t lc «k *) KM h => > X 

r 1 fc'tl jA * ^ * ,u ft $ tl T. 4? 9 . d tl It 7 * h ¥ A ir - K t 7 n - ^ -r > X 

7^-y 3 >^^)*T>y t^gi§T(f •SC htfflifl,, t£ o T . SI $t] ^ A > <t> 

T IC 0 3 ( A ) <7) ( + a ) X ^ "t It-S % EP fin L ft < X «fc . >y t iti^ : t 

<7) S ft Bf lc 4> T 7 * h X -f ^- — H h 8S tl § M?^ ^7n — f^>rf O 
a — ^ 3 > t 7. A - X IC 5 -t± -5. Z tA'T'^o 
[0106] 

1320 (A) 4? J: 2 0 (B) tc^i" C M0S-t>^li, il h 7 > ^ x ^ $5^ 
h => > 7. y %MJ&~t Z mM<r>ffi%.<7>m2 lzt5\*X]&!&$ tl. KI h 7 > ^ 7. ? <^ ^ ^ ^ 

^ t [s] c^itiT'* ») . h 7 > ^- 7. ^ -<7>mEf&&tt'tz¥&i*m-&i? 

•t Z M f& X Z> o 

[0107] 

02 0 ( A ) ti . *Htfe^3glc C M O S -b > ^ <?>Rr ffi I3T?*> ») . 7 + h 5r >f 

t-FPD, SIh 7>y x?Tr K 7 a - -f- ^ > r >f 7 ^ - ^ 3 > F D . 1th 7 

> y x ? T r 2 <J0 g^a> lc ffl ^ f -5 o IlMyyXHr 2 V - x H U ^ti^n 1 

l 6 It. C s tfll$tlTv^„ 

$k3£ h5>j;^nr 1 <^> r- h mm 3 0 ^r^tfc it zftifecomz <r>^mz 

fcv^T. nl^i|*^fell 3 tflMLT, n M#4|#3Bis£ 5 1 **J^^ $ tlT v> S . 

_Lie<7>!i3Ht± . h 7 > y x ? T r 1 <7)'0 * 7,4. - <?o |^ m -& & < LTu§ c t \z M 
M-t S o 3 <?> niW«lii 5 1 ^b7n-f ^> -f 7 ^ - ^ 3 > • F D ^<^f4^^^] 

<7> > ^ X ^ — CD Ar — h ib* . 7 + h 7^(t-F^b7P-f -fy/f ^7^-y 3>FD 

^wt-^'-7n-A , 7 x p A 0 . SBtA 7 A zs <j> j\z m 3 ( A ) <D ( + a ) T^ttt 
* EP /jn L ft < T & . <7> S If Bf ic 4j T 7 f h ^^^--H^^aStiS m?^ * ^ > ^ X ;L 
— ^ H± T 7 n — -T- ^ > X t» ^ 7 a. — 3 > -\ t x a — X lc #tft $ -tt £ Z i: ib*T- § -5 . 
[0108] 

0 2 0 ( B ) H s *HM>fiItc i^CMOSt^^^-l^illHT'i)^ 02 0 (A 
) ^)CMOSt>'^t lU tile . $5^ h/>^xnr 1 ^ X- h fi 3 0 <t> T §l> lc felt £ 
flf£*>aS3 *>$lfiik:4jv>T. n 1 3 izmffiLX . nl#^#1Ste1 5 2 fc^fi^ 

2tlTv->£ 0 *H^^flglctev^T ni**l#fi5 2ib*, $ h \z 7 a - t -f > X t» -f 



_hK<7>*S h 7 > y a ? T r 1 <7>^°> * -<?>Pie^{B; < LTv^c tlcffl 

^-t 3 o 3 ^ n ^^i>#^iaX 5 2 fc> «b 7 n - -f- a > r-r* >f 7 ^-y a >F D^^S Br Sift 

7^" |b| <7> ; \° > X ;|, — <7> ;U — h fc* . 7 * h ^ t~ F 7 P - f ^ 7f 7 ^ - y 3 > 

FD^«t-M*-7P-n-7,pAti > ), SEfft ^ > T lc 0 3 (A) <?) ( + a ) 

X ^ - ^ ItT 7 D - f O 7 ^ - y 3 > -\ t X - X IC fi ^ If 5 3 J: § . 

[0109] 
[01 10] 

1 m m 2 <3o *J ?>fi#lt#«tt 0. 3~3 f F/Am 2 SS"e*D, £> i; 9 J; < ft 

< » ^ U >y^l/; < t§lc liii^ff 7o 

[0111] 

mmmm^^ 3-4 mv/ c mwr> m±£vmmj±^ 2 . 5 -3 v. 7 n 

mggi:i£Uci:§, giill^ttfi^if * . 9 ? 4 . 8 f F / m m 2 . 
^^7. 9T-9. 9 f F/nml l^m* fc* 2 0T2 5 f F / n m 2 . I^m* fc* 5 0 T 6 3 
f F / fx m 2 t ft -5 o 

^fb x n > (Iff 3. 9) tf> fk . sfbx'i^> ( IB] 7 . 9) . Ta 2 0 5 (^120- 
30) . HfO 2 ([B]30) . ZrO 2 (fa]30) . Ra 2 0 3 (Ib14 0~5 0) SS^)v^ 
»5Hi gh-kP«ffli^:U\ ftt#m#»^^mT*§ . ItfS&Mftti 

iafi^^^ + lTt 1 0 0—1 2 0 dB<7>lA5M-^5 v 7 u y i? ft * - x -fe > % 

[01 12] 

$ «b fc . £*fflf»£fflJfrJ LT#I^54t -5 ffl^^^^HTIift x ^ -y 7 h u y *m 
ft irtfoflliH^iSffl-t S - t X t 1 2 0 d B^Kv^ 5^^f; >v 7 u > * at j£ of BIT? . $ <b 
lc_h£^)H i g h-kttfl-tffl*^blt§C tT\ X 7 -v 7 If li 1 4 0 d B . K>f 
SlTMi 1 6 0 d B -%Mf&^mx$>Z>o 
[0113] 

t ft § d 17^ p +3y4 £ ap#«^ 1 7 ±tcff>^$ ti/i^fbx -J =z 

*fe<£J& 2 5k> §S*fetfifli 2 5 ±K:fl^j^$*ifc* x M =i > ft t^ilfft 3 2 t^^-f 

[01 14] 

02 1 (B) li7a-f IMOSteiVy t> 7y a >I^)Sf|§iif ^ilHIfJ) 

#ij;c «\ p M^il^Sflx 1 0 £0*8 3 pl^x^l 1 <7>f|Jgg&5Hc Tifft i: ft -5 
n +M4 £ i|#^lal 1 6 b frMffi h^yXJcov-x^ h'M^Uin +^4 £ ip#^^ 1 
6 a t -falzftZf& £ tlTfc *J . % <T) h^m\\L ; y ] ) ^ ><r>mmt&mm 2 5 t/hLT _hg&m* 
3 2 jb*;T2/£2 iiT . ^figaf?!^ C s fc*fllfiK $ tiT v*<5 . C ^ Jt ^- . ig^tft3 2lciit 
5H«JBE V D D *> £ vMi r 7 ^7 > H G N D t s B\i M 2 fi Z> „ 
[01 15] 

02 2 (A)^Bfffl0tc^-t^|fgM*Ttt02 1 (A) fc^fI^)7^-+iM0SI 
fIL, §ift<II2 5 a frmitis ') 3>tiuttT a 2 0 5 ft ir^H i g h-kltfi^b 



2 nx is *> . m 2 1 (a) <7>wft&m.Mi L & >) nx\* z> o 

[0116] 

m 2 2 ( b ) ^mmmiz^-tmmB&m^-itm 21 cb) tmnn? i> -+mMo s& 
fi l . g-mmmm 25a **gft>* ubt a 2 o 5 & i g h - k# 

£ *IT 9 . 02 1 (B) ^)IfS§Iif J: ^) t^glft^tlTv^o 
[0117] 

[21 2 3 (A) tt x y -v ^S!SftSM^^<^Bfffll3-e*)-So 

t . rmmrns 7 ±\zBf&2firzg-mmmm2 b t . mmmmm 2 5 tizmt&z nrz±.& 
■mmz 8 t -z^-t zmr&x&z . 

& 3 7 3b*EJj» 3 6 \z «k 9 }f^c$ ftT £ . c _L§&mffi 3 8 \z ltmMMJ± V D D 

§utt^7^> K G N D B\i Ha £ ti & . 
[01 18] 

13 2 3 (B) ttP3 Mi Jfi?H*<7> x 57 > y ^M^»#M^^<^»ffflElT*>So 

m x. \s . mm n^>^x?<t>v-x. FM>t4§n +^#^ 1 6 \z mm-t & 
mi&z firz^mmmm 2 5 1 . tsb««3 7 a rarefy a flj<*>g&#*ti#>&t? tcss 

::T'!t _Lg&mtI 3 8 at a iSiJSftJBE VDD*6v^/5^> K G N D jb'EUfln 3 ti £ 

o 

Rffffy^TgWI 3 7 a t Tg&««3 7 a ^RfS^rtfiJ^g^^tl^iAt? J: 7 tcffy/& 
3 ftfc±SP*«3 8 a <ofjtit ti . iiS<^ ^9 v 7 m «k •) t Hf#i lc 3r-£-*- & *fr frffift^: 
^§ < U:a j T'l§. 

02 4 ti. ^l/-+M0SIU?f tmt fA&MM=?-<7>lBrmW 
X-&Zo «0tcJ;*iti. ffif&%i&<7>M\>*±£ 4§It^/St« 3 ft'-?! So 
[0119] 

13 2 5 (A) ti h U > ^M«?i#«*T^HfffilHT^5 o 

n M 1 O^pl^i^ 1 l^MiiLTn^S«tc3Si-SJc-7 h U > T C 

£ tiTfc 9. hL>fTC <t> ftetcffy/£2 fitzTmmm t % Z n+M¥mfcffit*k 1 8 
i: . Fl>fTC ^)rtI^SI LTilS^ tlfcSi^ii 2 5 t . 2 5 % /h L 

xht > t c ^h^saa,-?^^ $ firz±mmm 4 o ttttsi^Tis. 

Sflh 7>y x?^)7-a • h'M>!:4«n 1 6 t _Lg£m 

m 4 0 *>*ffi<* 3 4 lc «fc 0 ffM $ tiT £ . 
[0120] 

0 2 5 (B) ti^*^>^>-H>^*i-£hu>^MS?*#»lfeT^KfffllIlT-*>So 
n M^il^Sflx 1 O^pl^x^ 1 li*| tcfcv^T h l>fTC fix is *) . h u 

> T C <o ftStc Tgpm* ti^n +M¥4?#3Bt!$ 1 6 d ft^fi h 9 > x * 9 <r> y - 7. • 
hU > t n 1 6 c i:-#tcff^£*i. h l>fTC <7> 1*1 M^mM L 

Tgaifefi)]! 2 5 i)*M&2 fi. 3 lc#i*fei^Jji 2 l>fTC ^tl* > >3A^T• 

±§pmffi4 0 tifc«^T?*>*. 
[0121] 

13 2 6 (A) ti h U > ^MS?*#»lfeT^»fffllIlT*>So 

n M^il**^ 1 O^pl^i^ 1 1 ^lILTnlSlxlcIfS i7 h U > ^ T C )b* 

iF^^tiTfe^. h u > c *>ses<?>3i5 j: 0 ^m^ffimzis^x . *<7>ftm\z&i&. 

fc#fi<fe»Jg 25L 25t^UM>fTC * Mth 3A^ T-ff^fiK $ fi tz hW> 

■mm 4 o t^ii~t zmj&x&z . 



m 4 o &mm 3 4 \z x *> mm 2 n x us „ 

[0122] 

[3 2 6 (B) li h U > ^M*ft#M*T <o Br ffi 13 T £> £ . 

n 1 O^pl^ii 1 1 *liLTnI«ilcit5 i7 h U > =f- T C 

ff^^tlTfc^. hL>fTC ^ rtSlcS/^^ tlfcTS&m* t * £ p +3y4^ip#^I« 1 9 
t. K>fTC ^)rtI§M LTffM^ti/igMlfell 2 5^ §IiSI 2 5 * L 
TK > ^ T C * tM*^ iA, A, "TJJI^^ $ ftfc ±mmm 4 0 

d 3 T* li x Iflh 7>y x?^v-x • h'M>U5n 1 6 t 

140 **E*ft 3 4 ic «k *) m Jgc £ tiT us . 
[0123] 

132 7 li is * y ? >> 3>Si%fflvifefflft]XAli»§i^f $f t-5CMOS-b>^^ 
Bf ffl 13 T* £> -5 . 

00 l£ . ply 'J3>^if#li (p-sub) 6 Ollcplxf^^y tii6 1 
ff^fiK $ tlT 4? 0 . p xr 6 0 hpixf^y tiI6 1 iChfcoTn 

+^¥##^6 2 ^ffM^tlTv^, IP % , nl (II Iti) <7>¥mfr$ii&t Zfilz 

s^tspi (m24im^) <7>^ip#^^ t iii#»«^H*«j£i-*¥*?#*tfctf>i*9 

SB * fix . i? * > 9 iy 3 > #1 % ffl u tz M db jA a S It g M * T fiK $ tl T £ 

o 

ply') u 6 0tplxf^yti|6 1 sialic tt. $blcp + i^i 

3rtia£ 6 3 jt?*0J*3 tlTuS „ 

p ?£ ;x tf ^yf 1 _h lc p S¥##JS 6 4 tlTfc *) . p 3!¥##JS 6 4 

ic^lt, ±ie<7) &mt&j&iB tmniz, 7t^u-i { PD, eiF^yxnr 1 

x 7D-f-(>^T ! '(7i-y 3>FD, Iflh 7>y x^Tr 2^ffM^iltv^„ 

fj x. lis t*5n +^i>#«ia£ 6 2 tt . ±1Q<^ 7 * h 7^t-FPD, 

il f 7 > y x ? T r 1 . 7 a - -f- <\ > r t= j y =. - ^ a > F D . 3ifi h 7 > y x ? T r 

* . Iflh 7>yX?Tr 2 f) V - x F V A y t tt & n 1 6tt, pi 

4^ap#Ji 6 4+ ^Sfi.lcft| I ^§n+^4 4 i»#^iaX6 5 ic «k »> . Sfi#M«^^li^-t§n + 
M^iPttSHisS 6 2 tH^LTv^ 0 
[0124] 

13 2 8 li*fe*ilS#M3s J: V>> t > 7 y a > '#**fflufctI#>&ASfa #M*T^1Ct^ 
CMOSt>^^ffiS0T'l>§. 

13 2 7 t mft<7>ffiMX-$>Z> ply 'i 3 ( p - s u b ) 6 0 _h lc . 

16 0 atMTx i? 1 pli^?^yt^i6 1 atS2pIxf^y ti!6 1 b 
i: tlTfc v 1 . ¥^#*ffi±k:iffeiliJg*ALT#^#JB**^J&$*lTu5 SO I ( 

Semiconductor on Insulator) Slt^ 

CZT. II plxf^y tif!6 1 a hl2pixf?Jfytil6 1 b lc £ 9 
. ^S16 0 atit§1il^JT\ n +^4 £ i|fr«^ 6 2 &*Jfm<* fix is *) , mmm^A 

Lxttfa-t z^mfamm t ¥mfam<r>m<7>&mmm&-&m^x . mmmmmT^m^^ n 

2 <^> lc . [3 2 7 ^)^li#a*T fc mmiz . n +M4 £ i|fr«iHX 6 2 t . II 1 p lit 9 * 
is * >i M 6 1 afeiVl2 plxf?^y t'H6 lb^l7, y t > ^ y 3 

c<JOft!l<7)^i}tlcov^Tti. 02 7<?)CMOS-b>^kl5|jBT?*«. 
[0125] 

13 2 9 litilStfc iVy*t>?y3 > mA^m ^tI^aA^S^^»*T^*i--5 
CMOS-b>^<^Kffffll3T-$>-5o 

13 2 8 t [IJif 2hlz, 7 t h ^ t- H P D%«*t5 nit Jf*4S 

lal 1 3 i:^ft#a«T^ffi^-t^ n+^^if #««6 2 <?> PbIIc . {R^S^iP^Jg ( i IS) 
6 6 frmrft. ^tlTi^o 



^.le^ifjnii . n m^mw^iti ntn 6 2 <d ffl <?> *; -f- > >> * >i mm 

^>^_ 7p _MXPA!:4i. 3 *UC J: 0 . ggftt 9 -f > 4 T lC HI 3 ( A ) <7> ( + a ) T* 

> 7. ;u - £ -ttT^fi^SJ^ ^ i: #tft § 3 . 

[0126] 

[0127] 

(HStefll 1 ) 

fft % ft * <7) ft ic ^ fb 3 -tf t § tc, HIT § £ ^ -f 5 v ? u > * >- 5 a- u - x a > ic 
J: 9 ^ tz o iU'^'Mi2e"i:lt. 

C FD fe «fc ^ C s <?>tafn«JEE** 5 0 0 m V . C 6 4 f F <7> fit m#»<50it a . £> 5 Wi . 
C FD fc J: s <7>£Sfnmj±;b* 1 V . C s fc* 3 2 f F <r>m ±§ C s ^ fcfl&jfn n? 

^tfti 1 2X1 0 5 e"t4oT, 1 00dB^)7^;";H>ytlSTl5. 

C FD fc «k s <^iafnmjEt** 5 0 0 m V , C s fc* 2 0 0 f F ^mM^McoM^. £> 
SiMi. C FD fc i: V C s ^Mfn«JBE** 1 V . C s fc* 1 0 0 f F <r>ffi MBM^m a. C s ^# 
#> fl&fr H$<*>*^St ** 6 . 3X1 0 s e"t*oT> 1 1 0 dB^7^t ; H >y ^| 

C FD fc J: VC s^iafn^JEE** 5 0 0 m V . C s fc* 6 4 0 f F <r>ffi MBM^m a. 
SvMi. C FD fc J: <^C s <7>tafn^J±)b* 1 V . C s fc* 3 2 0 f F <r>ffi M^M.<r>m & . Cg*# 
tafn Bf <7>mT$t 2 X 1 0 6 e"i:£oT. 1 2 0 dB^^^; v H^ytllT 

[0128] 

(Hlfefll 2 ) 

*%B^<7) C M 0 S -i > - -b > ^ ic fcv^T . ±1Q<^ h U > fllllgiif L 
it a- tc 3 fi^ T § § r -f + 5 v y v y i? £ ^ 5 - U - is 3 > tc Jc ») 5j< i6 o 

(P i xe 1) l$y * h 7 -i ir - K P D . t = 7-b^[ElS&PCfcJc^hU>^^<^ 
Sfft #* *T C a pib^i(K$tiT^5. 

[0129] 

0 3 1 ItM&Lfz h u >fll«#i^f^)^g $ ^s^BHi-^^itdlT^^o 
n M^ilfrSIx 1 0^pl7i)t 1 ll*llchU>^TC ii. hl>fTC^)fl 

etc TgPm* t ^ -5 p M#4|#3Bt!$ 1 9 $ *K i: . K>f TC^fll^tlLT 

gem^ =i y ^mmmmm 2 5 *u #«^«^ 2 5$mti u > c *ti*b 

:iT\ 4% $ L tti:ie<7>ii 0 4 m mX 2 fct«. 

3 ^>lc. hi y +<nmZ 2 Mm. Sffk^ 'J =3> (l^m^3 . 9 ) ^)§i*iI2 5 
<7)IJIt 0 ^7 nra^t^J:, h U^^^Mffi^^^^ilt/cit^". §1^1 6 0 f F . 
taiD^<?>mTi()b*5Xl 0 5 e"i:&oT. 1 0 0-1 0 8 dB^/O; -y U>y^| 

[0130] 

(HStefJ 3 ) 

*is^cmo s >f > - tcfcv^T . ±ie<7> 7' u - +iiffl§iiftiffl l tz 

m a iz m I& T S -5 y-f + s -V 7 U > * a6 o 



~7 * V f -i ir- H P D . -7 n - -r- 4 > r ^ -f 7 ^ - >? 3 > F D . ^fft#Mf?i^ C s £> J: 
^ <7> ft!l^ t" ? -fe ;Kh1 ^ I£ H L T . 03 2^1 -f T ^ h ^ % tz . 

EiiH^ — 22tt8. 2 m m T* £> 9 , ^U-flliSIif ^#itii^7 nm<?)IJI 
^ifty ')3>tt§tC s =3 8 iF^Ufc. Z CD t £ . C FD =4. 2 f F ( 7 > 
#M £ 1% < ) & 0 . 7^;7H>yHT88~96dBt#f;. 
[0131] 

(fUMJ 4 ) 

D^)ffiffi ! |0$T-2 5 % t L » $ <b IC -7 * V 7^t-KPDlCV^ ^o^X^fiAjA 

taft Lfc^T^ai^j (v) t7t« (iux) ^mm'&^>- 5 ^ u ->* 3 
in 3 3 (a) a 7 * h iM * - k p d a*aa*n -t s itu aj ?j ( v ) ^^tm. ( 1 u x ) ic *t 

^"b^JS^-gCL. tiJTU (V) i: t£* (lux) o ffl ffi It M nJjfcfflte * * i" § C i: fe*fi| 
M 2 ilfz. 

Ztz. 033 (B) Itmtu^tk^itiTJ (V) tti (1 ux) CWLT^nnLtH 
»K m £ ytmcoMt,. IfISIif^ 6 4 0 f F <r)-ftfr 6 4 f F i ^ii^tft^: 
9 . tBt/^Mft LTLI7 iT^litt^ttS^^i)^ < ?X*lS 3 ft* fll 18 3 *l . 
c <?> % x 0J li 1 0 2 1 u x lit T T tt flSfa hu <^ ft * If ffl L . 1 0 2 1 u xiUTIil 
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